PATENT ABSTRACTS OF JAPAN 



(H)Publication number : 2000-044769 
(43)Date of publication of application : 15.022000 



(51)lnt.CI. 



C08L 59/00 
C08K 3/00 
C08K 5/21 
C08K 5/29 
C08L 61/24 



(21 Application number : 11 — 1 38707 
(22)Date of filing : 19.05.1999 



ODApplicant : POLYPLASTICS CO 
(72)lnventor : HARASHINA HATSUHIKO 
KURITA HAYATO 



(30)P riority 

Priority number : 10141 773 Priority date : 22.05.1 998 Priority country : JP 



(54) POLYACETAL RESIN COMPOSITION AND PREPARATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve thermal stability and molding stability of a polyacetal resin thereby 
inhibiting the evolution of formaldehyde. 

SOLUTION : Into 100 pts.wt. of powdery and granular materials of a polyacetal resin are incorporated around 
0.001-10 pts.wt. of an inhibitor composed of an active hydrogen-containing compound. The active hydrogen- 
containing compound is at least one selected from the group consisting of ureas (N-substituted ureas, urea 
condensates and the like) and amidines [N-substituted derivatives of amidines, guanidines (cyclic guanidines 
and non-cyclic guanidines) and the like]. As the polyacetal resin can be employed a weathering resistant or 
light resistant polyacetal resin and a colorant may be added to the polyacetal resin. 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1 -This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

[Claim 1] The polyacetal resin constituent with which the particulate matter of polyacetal resin and the inhibito 
which consisted of at least one sort of active hydrogen content compounds chosen from ureas and amidines 
lived together. 

[Claim 2] The polyacetal resin constituent according to claim 1 with which an inhibitor lives together with the 
gestalt of the particulate matter which consisted of active hydrogen content compounds at least. 
[Claim 3] The polyacetal resin constituent according to claim 1 whose inhibitor is the Monod N permutation 
urea or a urea condensation product. 

[Claim 4] The polyacetal resin constituent according to claim 1 which was chosen from the group which an 
inhibitor becomes from the condensation product of biuret, BIUREA, and a urea and an aldehyde compound and 
which is a kind at least. 

[Claim 5] The polyacetal resin constituent according to claim 1 whose inhibitor is the condensation product of , 
urea and one to C6 aldehyde. 

[Claim 6] The polyacetal resin constituent according to claim 1 whose inhibitor is mono-ureido or diureide. 
[Claim 7] The polyacetal resin constituent according to claim 1 whose inhibitors are un-annular ureido, annular 
ureidoes, or those metal salts. 

[Claim 8] The polyacetal resin constituent according to claim 1 which is a salt with at least one sort of metals 
chosen from the group to which an inhibitor serves as ureido from alkali metal, alkaline earth metal, a periodic- 
table IB group metal, a periodic-table 2B group metal, a periodic-table 3B group metal, a periodic-table 4B 
group metal, and a periodic-table 8 group metal. 

[Claim 9] The polyacetal resin constituent according to claim 1 whose inhibitor is the salt of allantoin or its 
derivative, and a them and a metal. 

[Claim 10] The polyacetal resin constituent according to claim 1 whose inhibitor is allantoin dihydroxy aluminun 

[Claim 11] The polyacetal resin constituent according to claim 1 whose inhibitor is glycocyamidine or its 
derivative. 

[Claim 12] The polyacetal resin constituent according to claim 1 whose inhibitor is a creatinine. 

[Claim 13] The polyacetal resin constituent according to claim 1 which contains an inhibitor 0.001 - 10 weight 

sections to the polyacetal resin 100 weight section. 

[Claim 14] The polyacetal resin constituent according to claim 1 which furthermore contains a weathering (ligh 
stabilizer. 

[Claim 15] The polyacetal resin constituent according to claim 1 which furthermore contains a coloring agent. 
[Claim 16] How to make a polyacetal resin pellet and an inhibitor according to claim 1 live together, and contro 
generating of formaldehyde. 

[Claim 1 7] The manufacture approach of a polyacetal resin constituent of making polyacetal resin and an 
inhibitor according to claim 1 living together. 

[Claim 18] The manufacture approach of the polyacetal resin constituent according to claim 17 which adds or 
mixes the powder-like inhibitor which consisted of active hydrogen content compounds at least. 
[Claim 1 9] How to fabricate a polyacetal resin constituent according to claim 1 . 

[Claim 20] Polyacetal resin mold goods which consisted of polyacetal resin constituents according to claim 1. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] A formaldehyde yield is controlled remarkably and this invention relates to the shaping 
approach of said resin constituent at the polyacetal resin constituent excellent in fabrication nature and its 
manufacture approach, the control approach of the formaldehyde, and a list. 
[0002] 

[Description of the Prior Art] Since it excels in a mechanical property, fatigue resistance, an antifriction and 
abrasiveness, chemical resistance, and a moldability, polyacetai resin is widely used in fields, such as autoparts, 
electrical-and-electric-equipment components, other precision machinery components, building materials and a 
piping member, components for a life /makeup, and medical components. However, the demand to the quality 
shows the inclination developed more with expansion of an application, and diversification. 
[0003] It is mentioned that poor shaping, such as a silver streak of that the mechanical strength in processing 
processes, such as extrusion or a forming cycle, does not fall as a property required of polyacetal resin, that 
the affix (mold deposit) to metal mold does not occur, that the mechanical physical properties under long-term 
heating conditions (heat aging) do not fall, and mold goods and a void, does not arise etc. Decomposition of the 
polymer at the time of shaping is mentioned to one of the important factors of these phenomena. Especially 
polyacetal resin is essentially easy to be decomposed from the chemical structure easily under acidity or 
alkaline conditions under a heating oxidizing atmosphere. Therefore, as an essential technical problem of 
polyacetal resin, thermal stability is high and controlling generating of the formaldehyde from a molding 
processing process or mold goods is mentioned. Formaldehyde is activity chemically, and if it becomes a formic 
acid by oxidation, and has a bad influence on thermal resistance or uses for the components of the electrical 
and electric equipment etc., a metal contact-surface article will corrode, or it will discolor by adhesion of an 
organic compound, and it will produce a contact fault. Furthermore, formaldehyde itself pollutes the work 
environment in a subassembly process, and the living environment of the use circumference of a final product, 
and the formaldehyde generated in the forming process deposits into mold goods, and spoils the property of 
mold goods. 

[0004] In order to stabilize an activity end chemically, the approach of carrying out decomposition removal of 
the part for an unstable end, and using as an inactive stabilization end about the approach and copolymer whicf 
esterify the end of a polymer according to acetylation etc. about a homopolymer, after copolymerizing a 
trioxane and the monomer which has contiguity carbon to carbon bonds, such as cyclic ether and an annular 
formal, at the time of a polymerization etc. is learned. However, at the time of heating, **** decomposition in 
the principal chain part of a polymer also takes place, the prevention cannot be coped with only by the above- 
mentioned processing, but addition of an antioxidant and other stabilizers is made indispensable practical. 
[0005] Although various approaches have so far been developed about a stabilization formula which adds 
various antioxidants or other stabilizers, even if it blends these additives, It is difficult to control decomposition 
of polyacetal resin completely, and in the case of melting processing by the extrusion and the forming cycle for 
preparing a constituent in fact, an operation of heat and oxygen is received within the cylinder of an extruder o 
a making machine, formaldehyde occurs from decomposition and the end which is not fully stabilized of a 
principal chain, and work environment is worsened at the time of extrusion^nolding processing. Moreover, if it 
fabricates over long duration, while a fines-like object and tarry material will adhere to metal moid (moid 
deposit) and reducing working efficiency, it is one of the maximum factors to which the surface state of mold 
goods is reduced. Furthermore, the fall of a mechanical strength and discoloration of resin arise by polymer 
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decomposition. 

[0006] As an antioxidant added by polyacetal resin, the phenolic compound (hindered phenol) which has steric 
hindrance, and the amine compound (hindered amine) which has steric hindrance are known, and an alkali-metal 
hydroxide, an alkaline-earth-tnetal hydroxide, organic, or an inorganic-acid salt is used as other stabilizers. 
Moreover, an antioxidant is usually used combining other stabilizing agents. However, even if it uses such an 
additive, it is difficult to give high stability to polyacetal resin. 

[0007] By using the giant-molecule quantification melamine derivative by the polycondensation of a melamine 
and formaldehyde, thermal stability is raised in JP,55-50502,B and JP,6-73267,A, and improving a mold deposit 
and blooming nature is proposed. Moreover, in order to improve the thermal stability and antioxidation nature of 
polyacetal, the polyacetal constituent containing the stabilizing agent which consisted of a phenolic compound 
and nitrogen content compounds, such as hydantoin and its derivative, is indicated by JP,48-88136,A. 
[0008] Thus, an anti-oxidant or a stabilizer is mixed to polyacetal resin, and although the approach of carrying 
out melting kneading is effective for controlling the yield of the formaldehyde in a melting condition, it cannot 
prevent generating of formaldehyde effectively from solidification and a subsequent cooling process, or 
subsequent mold goods. 

[0009] As a means to solve the above-mentioned trouble, the method of making the inhibitor of formaldehyde 
adhere to a polyacetal resin pellet is tried. 

[0010] In order for the polyacetal resin constituent containing a hydrazide compound with which generating of 

formaldehyde was controlled to be indicated by J P ,4-345648,A and to reduce a formaldehyde smell more 

effectively, making a hydrazide compound adhere to a polyacetal resin pellet is proposed. 

[0011] The manufacture approach of the mold goods cast with the polyacetal resin constituent which made the 

fatty-acid partial ester of a polyhydric-alcohol compound adhere to the polyacetal resin pellet front face 

obtained by melting extrusion molding, and said constituent is indicated by JP ,6-107900,A. 

[0012] However, even if it uses these compounds, it is difficult to still control generating of formaldehyde 

notably. 

[0013] 

[Problem (s) to be Solved by the Invention] Therefore, the purpose of this invention is to offer the polyacetal 
resin constituent with which the activity process in which the stability of polyacetal resin is required especially 
storage, transportation, or formaldehyde generating, in a handling process was reduced and its manufacture 
approach, the approach of controlling generating of formaldehyde, and the approach of fabricating said 
constituent in a list. 

[0014] Other purposes of this invention can control generation of formaldehyde remarkably by little addition, 
and are to offer the stability of polyacetal resin, the polyacetal resin constituent which can improve thermal 
stability especially and its manufacture approach, the control approach of formaldehyde, and the approach of 
fabricating said constituent in a list. 

[0015] It improves the quality of mold goods while it controls generation of formaldehyde and can control 
adhesion of a decomposition product etc. in metal mold, and extraction of the decomposition product from mol< 
goods and the heat deterioration of mold goods, even if the purpose of further others of this invention is under 
a severe condition, and it is to offer the polyacetal resin constituent which can improve a moldability and its 
manufacture approach, the control approach of formaldehyde, and the approach of fabricating said constituent 
in a list. 
[0016] 

[Means for Solving the Problem] In order to attain the above^nentioned purpose, as a result of performing 
retrieval examination of a series of nitrogen content compounds about the stabilizer of polyacetal resin, this 
invention persons find out that the specific compound which has active hydrogen in intramolecular functions as 
a formaldehyde inhibitor (stabilizer) in which it is the stabilizer of polyacetal resin especially storage of a raw 
material pellet, transportation, or a handling process, and remarkable effectiveness is shown, and came to 
complete this invention. 

[0017] That is, the polyacetal resin constituent of this invention is a polyacetal resin constituent with which th 
particulate matter of polyacetal resin and the formaldehyde inhibitor which consisted of at least one sort of 
active hydrogen content compounds chosen from ureas and amidines lived together. The rate of said active 
hydrogen content compound which coexists with resin is 0.001 - 10 weight section extent for example, to the 
polyacetal resin 100 weight section. 

[0018] making the particulate matter and said formaldehyde inhibitors (pellet etc.) of polyacetal resin live 
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together by the approach of this invention — especially, generating of the formaldehyde in the phase and mold 

goods of a raw material is decreased notably, and the polyacetal resin constituent with which stability 

(especially thermal stability and processing stability) has been improved is manufactured. 

[0019] Furthermore, the approach of controlling formaldehyde generating in said polyacetal resin constituent 

and the approach of fabricating said polyacetal resin constituent are also included in this invention. 

[0020] In addition, in this specification, an "active hydrogen content compound" is a compound chosen from 

ureas and amidines, and the compound which has active hydrogen in intramolecular is said. The polyacetal resin 

used by this invention has desirable resin currently especially stabilized by addition of a stabilizing agent etc. 

beforehand, although the stabilizer does not need to be added. 

[0021] 

[Embodiment of the Invention] The resin constituent of this invention consists of polyacetal resin and a 
formaldehyde inhibitor which consisted of specific active hydrogen content compounds. 
[0022] the formaldehyde yield when heating for 5 minutes at 200 degrees C with the stable polyacetal resin 
used by this invention — 500 ppm or less — desirable — 300 ppm or less — further — desirable — a 
polyacetal polymer 200 ppm or less — or it is polyacetal resin of an antioxidant and a heat-resistant stabilizer 
which contains either at least beforehand. 

[0023] Said polyacetal resin is a high molecular compound which makes an oxy-methylene group (-CH20-) a 
main configuration unit, and the polyacetal copolymers (for example, the Polyplastics make, a trade name 
"Duracon", etc.) which contain other comonomer units in addition to polyacetal homopolymers (for example, the 
U.S. Du Pont make, a trade name "Dirline", the Asahi Chemical Co., Ltd. make, a trade name "TENAKKU 4010", 
etc.) and an oxy-methylene group are contained. In a copolymer, with a carbon number of about (preferably 
about two to four carbon number) two to six oxy-alkylene units (for example, an oxyethylene radical (- 
OCH2CH2-), an oxypropylene radical, an oxy-tetramethylen radical, etc.) are included per comonomer. the 
content of a comonomer unit — small quantity, for example, the polyacetal resin whole, — receiving — 0.01 - 
20-mol % — desirable — 0.03-10-mol % (for example, 0.05-5-mol %} — it can choose from the range of about 
0.1-5 mol %still more preferably. 

[0024] Polyacetal copolymers may be the copolymer which consisted of two components, a terpolymer which 
consisted of three components. Polyacetal copolymers may be a block copolymer besides a random copolymer, 
a graft copolymer, etc. Moreover, polyacetal resin may be not only a line but branching structure, and may have 
the structure of cross linkage. Furthermore, the end of polyacetal resin may be stabilized according to 
esterification with carboxylic acids, such as an acetic acid and a propionic acid, or those anhydrides etc. There 
is especially no limit, and if melting shaping is possible also for the polymerization degree of polyacetal, and 
whenever [ branching ], and a degree of cross linking, they are good. 

[0025] Said polyacetal resin can be manufactured by carrying out the polymerization of cyclic ether, such as 
aldehydes, such as formaldehyde, a paraformaldehyde, and an acetaldehyde, a trioxane, ethyleneoxide, propylen> 
oxide, 1, 3-dioxolane, a diethylene-glycol formal, and a 1 ,4-butanediol formal, or the annular formal. 
[0026] As said antioxidant, phenol systems (hindered phenols etc.), an amine system, the Lynn system, a sulfur 
system, a hydroquinone system, a quinoline system antioxidant, etc. can be used, for example. 
[0027] In a phenolic antioxidant, hindered phenols (4-methyl-6-t-butylphenol), for example, 2,2'-methylene bis, 
4,4 , -methylenebis (2, 6-G t-butylphenol), 4, and 4 butylidenebis (3-methyl-6-t-butylphenol), 2,6-di—t— butyl— p- 
cresoi, 1 and 3, 5— trimethyl -2, 4, 6 — tris (3, 5-G t-butyl-4-hydroxybenzyl) benzene, A 1 ,6-hexanediol-screw [3- 
(3, 5-G t-butyl-4-hydroxyphenyl) propionate], Pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) 
propionate], A triethylene glycol-screw [3-(3-t^utyl-5-methyl-4-hydroxyphenyl) propionate], n-octadecyl-3- 
(4' and 5'-G t-butylphenol) propionate, n-octadecyl-3-(4 '-hydroxy - 3' and 5'-G t-butylphenol) propionate, 
Stearyl-2-(3, 5-G t-butyM-hydroxy phenol) propionate, Distearyl -3, 5-G t-butyH4-ftydroxybenzyl 
phosphonate, 2-tH3utyl-6-(3-t-butyl-5-methyl-2-hydroxybenzyl)^4-methylphenyl acrylate, N and N'-hexa 
methylenebis (3 5 - G t-butyl-4-hydroxy-hydronalium thinner MAMIDO), 3, 9-screw {2-[3-(3-t-butyl-4- 
hydroxy-5-methylphenyl) propionyloxy]-1 and 1 -dimethyl ethylHetraoxaspiro [ 2, 4, 8, and 10-] [5, 5] 
undecane, 4,4-thiobis (3-methyl-6-t-butylphenol), 1 and 1 , 3— tris (2-methyl-4-tiydroxy-5-t-butylphenol) 
butane, etc. are contained. 

[0028] a phenyl-1-naphthylamine, phenyl-2-naphthylamine, N, and N'-diphenyl -1 , 4-phenylenediamine, N- 
phenyl-N '-cyclohexyl -1, 4-phenylenediamine;4, and 4 -J I (alpha and alpha-dimethyibenzyl) diphenylamine etc. 
is contained in an amine system anti-oxidant. 

[0029] In the Lynn system anti-oxidant, for example, tri-isodecyl phosphite, triphenyl phosphite, Tris 
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nonylphenyl phosphite, diphenyl isodecyl phosphite, Phenyl dHsodecyl phosphite, 2,2 -methylene bis(4,6~di-t- 
butylphenyOoctyl phosphite, 4 and 4 '-butylidenebis (3-methyH3-t-buthylphenyl) J ITOR IDE sill phosphite, Tris 
(2, 4-G t-buthylphenyl) phosphite, tris (2-t-butyl-4-tnethylphenyl) phosphite, Tris (2, 4-G t-amyl phenyl) 
phosphite, tris (2-t-buthylphenyl) phosphite, Screw (2-t-touthylphenyl) phenyl phosphite, tris [2-(1 and 1- 
dimethyl propyl)-phenyl] phosphite, Tris [2 and 4-(1 and 1 -dimethyl propyl)-phenyl] phosphite, Phosphite 
compounds, such as tris (2-cyclohexyl phenyl) phosphite and tris (2-t-butyH4-phenyl phenyl) phosphite, And a 
triethyl phosphine, a TORIPURO pill phosphine, tributyl phosphine, Tri-cyclohexyl phosphine, a diphenyl vinyl 
phosphine, ally I compound diphenylphosphine, Triphenyl phosphine, a methylphenyl-p-anisyl phosphine, p-anisyl 
diphenylphosphine, p-tolyl diphenylphosphine, A G p-anisyl phenyl phosphine, a G p-tolyl phenyl phosphine, A 
tree m-aminophenyl phosphine, a tree 2, 4-dimethylphenyl phosphine, Trees 2 and 4, 6-trimethyl phenyl 
phosphine, a tree o-tolyl phosphine, Phosphine compounds, such as tree m-tolyl phosphine, tree p-tolyl 
phosphine, tree o-anisyl phosphine, tree p-anisyl phosphine, 1, and 4 -screw (diphenyl phosphino) butane, etc. 
are contained. 

[0030] 2,5-di-t-butylhydroquinone etc. is contained in a hydroquinone system anti-oxidant, and it is for 
example, 6-ethoxy in a quinoline system anti-oxidant. - 2, 2, 4-trimethyl -A 1 and 2-dihydroquinoline etc. is 
contained and dilauryl thiodipropionate, distearyl thiodipropionate, etc. are contained in a sulfur system anti- 
oxidant. 

[0031 ] these antioxidants — a kind — or two or more sorts can be used together. 

[0032] A phenolic antioxidant (especially hindered phenols) etc. is contained in a desirable antioxidant, the 
inside of hindered phenols — especially — polyol-Pori — [(branching C3-6 alkyl group and hydroxy group 
permutation phenyl) propionate] — for example C2-10 alkylene diol-screws, such as a 1,6-hexanediol-screw 
[3 -(3, 5-G t-butyl-4-bydroxyphenyl) propionate] [3-(3 5-G branching C3-6 alkyl-4-hydroxyphenyI) propionate]; 
for example Triethylene glycol-screw [3- J I or TORIOKISHI C2-4 alkylene diol-screws [3 -(3 5-G branching 
C3-6 alkyl-4-hydroxyphenyl) propionate], such as propionate]; (3-t-butyl-5-iriethyl-4-hydroxyphenyl) For 
example C3-8 alkane triol-screws, such as glycerol tris [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] [3 -(3 
5-G branching C3-6 alkyl-4-hydroxyphenyl) propionate]; for example Pentaerythritol tetrakis [3- (3, 5-G t- 
butyl-4-hydroxyphenyl) C4-8 alkane tetra-all tetrakis [3-(3 5-G branching C3-6 alkyl-4-hydroxyphenyl) 
propionate], such as propionate], etc. is desirable. 

[0033] These antioxidants are independent or can be used two or more sorts, the content of an antioxidant — 
for example, the polyacetal resin 100 weight section — receiving — 0.01 -5 weight section — desirable — the 
0.05 - 2.5 weight section — it can choose from the range of 0.1 - 1 weight section extent especially. 
[0034] As said heat-resistant stabilizer, a (b) triazine compound, a (b) guanidine compound, (Ha) amino resin 
and (**) — polyamide resin and (**) (meta) — acrylamide or the polymer of the derivative — Or the copolymer 
of these and other vinyl monomers, (**) N-vinyl carboxylic amide, or the polymer of the derivative, Or the 
copolymer of these and other vinyl monomers, a (g) polyalkylene glycol, (**) — the ester of the fatty acid ester 
of polyhydric alcohol, polyhydric-alcohol (Li) mono-fatty acid ester, and a dibasicity inorganic acid or its metal 
salt, a (j) urethane compound, a (**) amide compound, etc. are mentioned. 

[0035] (b) An amino triazine derivative, a cyanuric acid derivative, etc. are contained in a triazine compound 
that what is necessary is just the triazine derivative which has in intramolecular the substituents (for example, 
-OH, -SH, -NH2, etc.) which have an active hydrogen atom. In an amino triazine derivative, guanamines, such a 
guanamine, acetoguanamine, and benzoguanamine, or those derivatives, a melamine, or its derivative is 
contained, for example. 

[0036] (b) Cyanoguanidine is contained in a guanidine compound. 

[0037] (c) The amino resin generated by the reaction with formaldehyde is contained in amino resin. As 
desirable amino resin, copolycondensation resin, such as condensation resin, such as thio-urea resin, guanamin 
resin, melamine resin, and guanidine resin, urea-melamine resin, urea-benzoguanamine resin, phenol-melamine 
resin, benzoguanamine-melamine resin, and aromatic series polyamine-melamine resin, etc. can be illustrated, 
for example. Still more desirable amino resin is nitrogen content resin containing a melamine, and especially its 
melamine resin is desirable. 

[0038] (d) Nylon 3, Nylon 46, nylon 6, Nylon 66, Nylon 610, Nylon 612, Nylon 12, and these copolymerization 
objects (for example, nylon 6 /6-6 /6-10, nylon 6 /6-12, nylon 6 /6-6/6-10/12, etc.) are contained in 
polyamide resin. 

[0039] (##) (meta) — the copolymers (for example, the Pori beta-alanine copolymer whose first-class amide 
contents are 1 .4 - 10 millimol /polymer Ig) obtained by carrying out the polymerization of these under 
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existence of a metal alcoholate, the copolymer obtained by carrying out the polymerization of these under 
existence of radical polymerization catalyst are contained in acrylamide, the polymer of the derivative, or the 
copolymer of these and other vinyl monomers. 

[0040] (**) The polymer obtained by carrying out the polymerization of at least two sorts of N-vinyl carboxylic 
amide chosen from N-vinyl formamide, N-vinyl acetamide, N-methylvinyl acetamide, etc. is contained in the 
polymer of N-vinyl carboxylic amide or its derivative. Moreover, the copolymer shown in JP,8-31 1302,A is 
contained in the copolymer of N-vinyl carboxylic amide and other vinyl monomers. 

[0041] (**) — independent or the copolymers of alkylene glycol (for example, two to C6 alkylene glycol, such as 
ethylene glycol, propylene glycol, and tetraethylene glycol etc.), those derivatives, etc. are contained in a 
polyalkylene glycol. 

[0042] (h) The ester of with a carbon numbers [ a kind of ] of ten or more saturation or unsaturated fatty acid, 
and two to multiple-valued C6 alcohol, the polyhydric-alcohol fatty acid ester which remains without esterifying 
at least one hydroxy! of polyhydric alcohol among said ester preferably are contained in the fatty acid ester of 
polyhydric alcohol at least. As said fatty acid, ten to C30 unsaturated fatty acid, such as ten to C30 saturated 
fatty acid, such as a capric acid, a lauric acid, a myristic acid, a palmitic acid, stearin acid, behenic acid, a 
cerotic acid, a montanoic acid, and a melissic acid, the Lynn Dell acid, milli strike oleic acid, palmitoleic acid, 
oleic acid, an elaidic acid, an erucic acid, linolic acid, a linolenic acid, and Herriot stearin acid, etc. can be used. 
M oreover, as polyhydric alcohol, C2-6 polyhydric alcohol, such as a glycerol, pentaerythritol, sorbitan, and a 
sorbitol, etc. can be used in the first half. As an example of said ester, glycerol monopalmitate, glycerol 
monostearate, Glycerol ester, such as glycerol monobehenate and glycerol mono-MONTANETO; Pentaerythrito 
monopalmitate, The monoester of pentaerythritols, such as pentaerythritol monostearate and pentaerythritol 
mono-behenate, Diester, triester, etc. corresponding to said monoester; Sorbitan monopalmitate, Sorbitan 
monoester, such as sorbitan monostearate, sorbitan mono-behenate, and sorbitan mono-MONTANETO, Diester 
and triester corresponding to said monoester; the diester corresponding to sorbitol mono-fatty acid ester, such 
as sorbitol monostearate, sorbitol mono-behenate, and sorbitol mono-MONTANETO, and said mono-fatty acid 
ester etc. is mentioned. 

[0043] (i) Ester or a salt indicated by J P ,1 -204949,A, J P,3-247647,A, etc. is contained in the ester or its metal 
salt of polyhydric-alcohol mono-fatty acid ester and a dibasicity inorganic acid. 

[0044] (j) The low molecular weight compound and the amount compounds of macromolecules (polyurethane 
etc.) which have a urethane bond are contained in an urethane compound. These can be obtained by the 
reaction of aliphatic series or aromatic series isocyanate, and polyol. 

[0045] (**) The amide compound generated from aliphatic series monocarboxylic acid, dicarboxyiic acid, 
aromatic series monocarboxylic acid or dicarboxyiic acid, and ammonia (aqueous ammonia), aliphatic series 
monoamine, diamine, aromatic series monoamine or diamine is contained in an amide compound. As an example 
of said amide compound, a malonic-acid amide, a succinic-acid amide, an adipic— acid amide, a sebacic-acid 
amide, a citric-acid amide, stearyl octadecanamide, stearyl oleic amide, an ethylenediamine-distearic acid 
amide, a hexamethylenediamine-distearic acid amide, an ethylenediamine-J 10 RE IN acid amide, ethylene diamin- 
dierucic acid amide, xylylene diamin-dierucic acid amide, a J I (xylylene diamine-octadecanamide) sebacic-acid 
amide, etc. are mentioned. 

[0046] Polyacetal resin may be stabilized with alkali metal or an alkaline-earth-metal compound, as said alkali c 
an alkaline earth metal compound — salt (carboxylic-acid metal salt); hydroxide; with a carboxylic acid, alkali 
metal (sodium, potassium, etc.), or alkaline earth metals (magnesium, calcium, or barium) — metallic-oxides [, 
such as CaO and MgO, ]; — inorganic-acid salt; alkoxides, such as metal carbonates, such as CaC03 and 
M gC03, a silicate, a borate, and phosphate, etc. can be illustrated (the methoxide of said metal, ethoxide, etc.). 
[0047] As a carboxylic acid which constitutes said carboxylate, with a carbon number of about one to 36 
saturation or partial saturation aliphatic carboxylic acid can be used. Moreover, these aliphatic carboxylic acid 
may have hydroxy!. As said saturation aliphatic carboxylic acid, an acetic acid, a propionic acid, butanoic acid, i 
capric acid, A lauric acid, a myristic acid, a palmitic acid, stearin acid, arachidic acid, saturation CI -36 
monocarboxylic acid, such as behenic acid, a lignoceric acid, a cerotic acid, a montanoic acid, a melissic acid, 
and a cello blastin acid, and multiple-valued carboxylic-acid [ — for example Saturation C2-36 dicarboxyiic acic 
such as oxalic acid, a malonic acid, a succinic acid, and an adipic acid, Saturation C 6-36 tricarboxylic-acid [, 
such as tricarballylic acid and butane tricarboxylic acid, ]] or these oxy acid (for example, a lactic acid, 
hydroxybutyric acid, a hydroxy lauric acid, a hydroxy palmitic acid, hydroxy stearin acid, a citric acid, etc.) can 
be illustrated. As partial saturation aliphatic carboxylic acid, partial saturation C3-36 carboxylic acids or these 
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oxy acid (for example, a PUROPI all acid, a steer roll acid, etc.), such as undecylenic acid, oleic acid, an elaidic 
acid, a cetoleic acid, an erucic acid, brassidic acid, a sorbic acid, linolic acid, a linolenic acid, and an arachidonic 
acid, etc. can be illustrated. 

[0048] Said polyacetal resin may contain the weathering (light) stabilizer or the coloring agent further. 
[0049] One sort or two sorts or more of compounds chosen from the group which consists of (a) benzotriazol 
system compound, (b) benzophenone system compound, (c) aromatic series benzoate system compound, (d) 
cyanoacrylate system compound, a (e) oxalic acid anilide system compound, and a (f) hindered amine system 
compound are mentioned to a weathering (light) stabilizer, for example, as a (a) benzotriazol system compound 
2-(2'-hydroxy-5'-methylphenyl) benzotriazol, 2-(2'-hydroxy -3' and 5'-G t-buthylphenyl) benzotriazol, 2-(3, 5- 
G t-amyl-2-hydroxyphenyl) benzotriazol, 2-(2 , -hydroxy -3' and 5'-G isoamyl phenyl) benzotriazol, 2-[2- 
hydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyl) phenyl] benzotriazol, Hydro xyl content benzotriazols, 
such as 2-(2 '-hydroxy-4 '-octoxy phenyl) benzotriazol As a (benzotriazol b) benzophenone system compound 
[ (benzotriazols /for example, /which have hydroxyl permutation aryl group) ] 2, 4-dihydroxy benzophenone, 
2-hydroxy-4-methoxybenzophenone, 2-hydroxy^4-octoxybenzophenone, a 2-hydroxy^4-dodecyloxy 
benzophenone, 2 and 2'-dihydroxy-4-methoxybenzophenone, 2, and 2'-dihydroxy -4, a 4'-dimethoxy 
benzophenone, Hydroxyl content benzophenones, such as a 2-+ydroxy^4-methoxy-5-sulfo benzophenone and t 
2-hydroxy-4-oxy-benzyl benzophenone (c) as an aromatic series benzoate system compound As alkylphenyl 
S ARISHI rates, such as a p-t-buthylphenyl SARISHI rate and p-octyl phenyl SARISHI rate, and a (d) 
cyanoacrylate system compound 2-ethylhexyl-2-cyano -3 and 3-diphenyl acrylate, Ethyl-2-tyano - as cyano 
group content diphenyl acrylate, such as 3 and 3-diphenyl acrylate, and a (e) oxalic acid anilide system 
compound N —(2— ethyl phenyl)-N '-(2-ethoxy-5-t-buthylphenyl) oxalic acid diamide, The oxalic acid diamides 
which have the phenyl group which may be permuted on nitrogen atoms, such as N-(2-ethyl phenyl)-N '-(2- 
ethoxy-phenyl) oxalic acid diamide (f) — the piperidine derivative (4-acetoxy -2, 2 and 6, and 6- 
tetramethylpiperidine — ) which has a steric hindrance nature machine as a hindered amine system compound 
4-stearoyl oxy — 2, 2, 6, and 6-tetramethylpiperidine, 4-acryloyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
methoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-benzoyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
cyclohexyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-phenoxy - 2, 2, 6, and 6-tetramethylpiperidine, 4- 
benzyloxy - 2, 2, 6, and 6-tetramethylpiperidine, 4-(phenylcarbamoyloxy)-2, 2 and 6, 6-tetramethylpiperidine, A 
screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) OGIZA rate, Screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) 
malonate, A screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) horse mackerel peat, Screw (2, 2, 6, and 6- 
tetramethyM-piperidyl) sebacate, Screw (1, 2, 2, 6, and 6-pentamethyl-4-piperidyl) sebacate, Screw (2, 2, 6, 
and 6-tetramethyl-4-t)iperidyl) terephthalate, 1, 2-screw (2, 2, 6, and 6-tetramethyl-4-piperidyloxy) ethane, 
The screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) hexamethylene -1 , 6-dicarbamate, A screw (1 -methyl - 2, 2, 
6, and 6-tetramethyM-piperidyl) horse mackerel peat, Tris (2, 2, 6, and 6-tetramethyM-piperidyl) benzene - : 
2 and 6, such as 1, 3, and 5-TORIKARUBOKISHI rate, and 6-tetramethylpiperidine Or the piperidine derivative 
polycondensation object (succinic-acid dimethyl-1-(2-hydroxyethyl)^4-hydroxy -2, 2,6, and 6- 
tetramethylpiperidine polycondensation object etc.) of the amount of giant molecules etc. can be illustrated. 
[0050] Although the above weathering (light) stabilizers may be used independently, it is desirable to use it 
combining one sort or two sorts or more, and its concomitant use with the weathering (light) stabilizer of (a) 
benzotriazol system compound, (b) benzophenone system compound, (c) aromatic series benzoate compound, 
(d) cyanoacrylate system compound, and/or (e) oxalic acid anilide system compound and (f) hindered amine 
system compound is desirable. 

[0051] the addition of a weathering (light) stabilizer — for example, the polyacetal resin 100 weight section — 
receiving — 0.01 - 5 weight section (for example, 0.01 - 3 weight section) — desirable — 0.01 - 2 weight 
section — it is 0.1 - 2 weight section (for example, 0.1 - 1 .5 weight section) extent still more preferably. 
[0052] Various colors or a pigment can be used as said coloring agent. The solvent color of a color is desirable 
and an azo system color, an anthraquinone system color, a phthalocyanine system color, or a naphthoquinone 
system color is mentioned. About a pigment, both an inorganic pigment and an organic pigment can be used, as 
an inorganic pigment — a titanium system pigment, a zinc system pigment, and carbon black (furnace black — 
Channel black, acetylene black, KETCHIEN black, etc., An iron system pigment, a molybdenum system pigment 
a cadmium system pigment, a lead system pigment, a cobalt system pigment, an aluminum system pigment, etc 
can be illustrated. As an organic pigment An azo system pigment, the Anthraquinone system pigment, a 
phthalocyanine system pigment, the Quinacridone system pigment, a perylene system pigment, a peri non 
system pigment, an iso indoline system pigment, a dioxazine system pigment, or the Indanthrene system 
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pigment can be illustrated. The above coloring agents may be used independently and may be used combining 
two or more coloring agents. Moreover, said coloring agent may be contained in the condition of having 
coexisted with resin in the condition, such as for example, a pure pigment, a dry color concentrate, a paste 
color, and a color concentrate. 

[0053] In addition, when polyacetal resin is made to contain a coloring agent (for example, particle-Hike coloring 
agent), it is in the inclination for generating of formaldehyde to increase, but in this invention, even if it is the 
case where a coloring agent is included by making an inhibitor live together, generating of formaldehyde can be 
controlled effectively. 

[0054] the content of a coloring agent — for example, the polyacetal resin 100 weight section — receiving — 
0.01 - 5 weight section — desirable — 0.1 - 4 weight section — it is 0.3 - 3 weight section extent still more 
preferably. 

[0055] In this invention, stable polyacetal resin can usually be used as a particulate matter (especially pellet). 
[0056] By making said inhibitor coexist with the particulate matter of polyacetal resin, the special feature of this 
invention raises the stability of polyacetal resin, and is in the point which controls remarkably the formaldehyde 
generated in the storage, the transportation, or the handling process as the activity process in which this 
stability is required, especially a raw material. If said inhibitor is used, the stabilization effect which exceeds the 
conventional stabilizer far can be discovered, and the polyacetal resin constituent excellent in thermal stability 
and workability can be obtained. 

[0057] The inhibitor made to coexist with polyacetal resin consists of at least one sort of active hydrogen 
content compounds chosen from ureas and amidines. 

[0058] As ureas, N-permutation urea (for example, [N-Cl-6 alkyl objects, such as N-methyl object and N -ethyl 
object, alkylene diurea], etc. (for example, CI -6 alkylene diurea, such as methylene diurea etc.)), a urea 
condensation product, etc. which substituents, such as an alkyl group and an alkylene group, permuted are 
mentioned, for example. A urea condensation product may be non-annular, or may be annular, and the dimers 
(for example, biuret, BIUREA, etc.) of a urea, the polymer of a urea, the condensation product of a urea and 
aldehyde compounds (formaldehyde, an acetaldehyde, isobutyraldehyde, etc.), etc. are contained in an un- 
annular condensation product. As this condensation product, a condensation product with one to C6 aldehyde, 
for example, the un-annular condensation product of a urea and isobutyraldehyde, the un-annular condensation 
product of ureas (iso butylidene diurea etc.) and formaldehyde, etc. are mentioned. In the un-annular 
condensation product of said urea and formaldehyde, 1 or two or more urea units may condense, and the urea 
unit of an individual (n+1) may condense through n methylene chains (n is one or more integers). Said un- 
annular condensation product is independent, or is combined two or more sorts and can be used as mixture. 
This mixture is marketed from Mitsui Chemicals, Inc. as for example, Holum nitrogen (mixture, such as 
methylene diurea, dimethylene TOR IURE A, and trimethylene tetra-urea). Moreover, a urea derivative may be a 
urea-resin. A urea derivative is independent, or it can be used, combining it two or more sorts. 
[0059] An ureido derivative (for example, mono-ureido and diureide, or those derivatives) is contained in 
desirable ureas. Furthermore, a urea derivative contains un-annular ureido or annular ureido. 
[0060] as un-annular mono-ureido — ureido acid [ of C2-6 dicarboxylic acid ] [ — for example carboxylic-acid 
[which has], these derivatives (for example, acid amide of ureido acid), or carbamide radicals, such as ureido 
acid (oxaluric acid) of oxalic acid, and ureido acid (MARONURU acid) of a malonic acid, — for example 
Carbamide radical content CI -6 monocarboxylic acid, such as a UREIDOGI acid and an ureido acetic acid, 
Carbamide radical content C2-6 dicarboxylic-acid [, such as ureidosuccinic acid (carbamoylaspartic acid), ]], O 
these carbamide radical content acid amides (an allophanic-acid anilide, allophanic-acid amide, etc.), carbamide 
radical content acid ester (allophanic-acid ester etc.), etc. can be illustrated. As un-annular diureide, there is 
diureide [for example, the diureide (allantoic acid) of an acetic acid etc.] of C2-6 carboxylic acid etc. 
[0061 ] As annular ureido, the annular condensation product of a urea and an acetaldehyde, allantoins (for 
example, clo dust DIN diurea etc.), these derivatives, etc. are mentioned. 

[0062] About an ureido derivative, moreover, the metal salt [alkali-metal salt (periodic-table 1 A group metal 
salts, such as Li, Na, and K), An alkaline-earth-metal salt (periodic-table 2A group metal salts, such as Mg, 
calcium, Sr, and Ba), A periodic-table IB group metal salt (salt with Cu, Ag, etc.), a periodic-table 2B group 
metal salt (salt with Zn etc.), Polyvalent-metallic-salt] of 1 -tetravalent (especially 2 - tetravalence) extent, 
such as a periodic-table 3B group metal salt (salt with aluminum, Ga, In, etc.), a periodic-table 4B group metal 
salt (salt with Sn, Pb, etc.), and a periodic-table 8 group metal salt (salt with Fe, Co, nickel, Pd, Pt, etc.), is 
included. Although annular ureido mainly forms the metal salt, it may be non-annular or a metal salt may be 
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formed. 

[0063] Especially, allantoin and its derivative are mentioned to a desirable annular ureido derivative, and a 
compendium "DICTIONARY OF ORGANIC COMPOUNDS Vol.1 and p60 (1965 EYRE & SPOTTIS WOODE- 
PUBLISHERS-LTD)" can be referred to about an allantoin derivative to it. The permutation allantoin derivative 
which various kinds of substituents, such as an alkyl group, a cycloalkyl radical, and an aryl group, permuted as 
an allantoin derivative, for example for example, 1 -methyl object, 3-methyl object, 3-ethyl object, and S^nethyl 
object — 1, 3-dimethyi object, 1, 6-dimethyl object, 1, 8-dimethyl object, 3, 8-dimethyl object, Monochrome, 
such as 1, 3, a 6-trimethyl object, 1 and 3, and a 8-trimethyl object, J I, or a tree C 1-4 alkylation object, Metal 
salt [alkali-metal salts [, such as an aryl substitution product ], such as 5-phenyl object (periodic-table 1 A 
group metal salt), an alkaline-earth-metal salt (periodic-table 2A group metal salt), a salt with a periodic-table 
1 B group metal, a salt with a periodic-table 2B group metal, a salt with a periodic-table 3B group metal, a salt 
with a periodic-table 4B group metal, a salt with a periodic-table 8 group metal, etc. — ] — the resultant (for 
example, an allantoin formaldehyde adduct — ) of allantoin and an aldehyde compound or resultant [ of allantoin 
and nitrogen content compounds (the amino group or imino group content compound), such as the alcoholic 
denaturation object ] [ — for example Compounds (a salt, molecular compound (complex), etc.) with 2- 
pyrrolidone-5-carboxylate, compound [ of allantoin and an imidazole compound ] (salt, molecular compound 
(complex), etc.)], an organic-acid salt, etc. can be used. As an example of the metal salt of allantoin, allantoin 
dihydroxy aluminum, allantoin chloro hydroxy aluminum, etc. can be illustrated, and allantoin sodium-dl 
pyrrolidone carboxylate etc. can be illustrated as a resultant with the amino group or an imino group content 
compound, A desirable metal salt is allantoin dihydroxy aluminum. 

[0064] J P,51-36453,A can be referred to about the compound of allantoin and 2-pyrrolidone-5-carboxylate, an 
JP,52-102412,A, J P, 52-25771, A, J P ,52-25772,A, J P ,52-31072,A, J P, 51 -19771 , A, etc. can be referred to about 
the resultant of allantoin and basic amino acid. J P, 57-1 18569,A etc. can be referred to about the compound of 
allantoin and an imidazole compound. Especially the spacial configuration of allantoin and its derivative may not 
be restricted, but may be any of d bodies, I bodies, and dl object. 

[0065] An amidine including the configuration unit expressed with RC(=NH) NH2 (R shows a hydrogen atom, ar 
alkyl group, and an acyl group.) and its derivative are contained in amidines. The structure of amidines may be 
non-annular or may be annular. Furthermore, the guanidine (guanidine derivative) said whose R is an amino 
group may be contained in amidines, and also about guanidine, the structure may be non-annular or may be 
annular. An amidine or its derivative is contained in an un^annular amidine. Desirable amidines are guanidine an 
glycocyamine, guano phosphorus, creatines, or those derivatives are contained in un-annular guanidine. 
[0066] Desirable guanidine is annular guanidine. although not influenced by especially the size of a ring, five 
membered-rings or 6 membered-ring compounds are [ that annular guanidine should just contain -R1NC(=NH! 
NR2- (R1 and R2 are the same — or it differs and a hydrogen atom, an alkyl group, or an acyl group is shown.) 
as a configuration unit of a ring ] desirable. As an alkyl group expressed with R1 and R 2, as CI -A alkyl group 
especially a methyl group or an ethyl group, and an acyl group, C1-4 acyl group especially a formyl group, an 
acetyl group, or a propionyl radical is desirable, and especially a hydrogen atom is desirable among said formula 
[0067] To desirable annular guanidine, as a 5 membered-ring nitrogen content compound Glycocyamidine or its 
derivative for example, glycocyamidine, thioglycocyamidine, and a creatinine — Oxalyl guanidine, such as 4- 
methyl glycocyamidine, 4, and 4-glycocyamidine, or annular guanidine similar to the structure For example, 
(oxalyl guanidine, 2, 4-diimino parabanic acid, 2 and 4, 5-TORIIMINO parabanic acid), etc., The compounds (for 
example, imino urazole, imino thio urazole, GUANAJ IN, etc.) which permuted at least one oxo-radical (=0) by 
the imino group (=NH) between two oxo-radicals (=0) of urazole can be illustrated. To desirable 6 membered- 
ring nitrogen content compound, annular guanidine compounds, such as annular guanidine, such as isocyanuric 
acid imide or its derivatives (for example, iso ammelide, iso AMMERIN, or these N substitution products etc.), 
for example, malonyl guanidine, and tart RONIRU guanidine, or a derivative of those, and meso KISARIRU 
guanidine, etc. can be illustrated. Especially in said guanidine, glycocyamidine, its derivative, isocyanuric acid 
imide, or its derivative is desirable. Glycocyamidine (for example, creatinine etc.) is mentioned as most desirab 
annular nitrogen content compound. 

[0068] Said active hydrogen content compound can be used, even if it is independent or combines two or mor 
sorts. 

[0069] An inhibitor can be used with the gestalt of the particulate matter combined with said active hydrogen 
content compound independent or resin. The inhibitor which consisted of an active hydrogen content compoui 
and resin may be a masterbatch. Various resin can be used unless a bad influence is done to polyacetal resin 
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resin which adds an active hydrogen content compound. For example, two or more sorts of mixture, resin, such 
as polyacetal resin, acrylic resin, the Pori (meta) acrylamide, polyester resin, polyvinyl alcohol, a polyalkylene 
glycol, olefin system resin (copolymer with independent or copolymers, such as ethylene and a propylene, or 
ethylene, a propylene, etc. methyl (meta) acrylate, ethyl (meta) acrylate and vinyl acetate, acrylonitrile (meta), 
or carbon monoxide etc.), and styrene resin, and these resin, etc. is mentioned. Polyacetal resin is used as 
desirable resin, said masterbatch — the need — responding — various additives, for example, an antioxidant, a 
heat-resistant stabilizer, a coloring agent, etc. — a kind — or two or more sorts may be combined and you may 
add. Preventing dissipation or contamination, while it becomes possible to make uniform distributed mixing of an 
active hydrogen content compound perform for a short time and being able to improve the depressor effect of 
formaldehyde generating, when using a masterbatch, even if little, the rate of an active hydrogen content 
compound can be prepared and it has flume 

[0070] a masterbatch — setting — the content of an active hydrogen content compound — for example, it is 
about 3 - 30 % of the weight still more preferably two to 50% of the weight preferably one to 60% of the weight. 
[0071] the rate of said active hydrogen content compound in a polyacetal resin constituent — for example, the 
polyacetal resin 100 weight section — receiving — 0.001 - 1 0 weight section (for example, 0.001 - 5 weight 
section) — desirable — 0.01 - 3 weight section — even if it is 0.02 - 2.5 weight section extent still more 
preferably and is 0.02 -1.5 weight section extent, generation of formaldehyde can be controlled notably. 
[0072] the polyacetal resin constituent of this invention — the need — responding — various additives, for 
example, a release agent, a nucleating additive, an antistatic agent, a flame retarder, a surface active agent, an 
antifungal agent, an antimicrobial agent, a sliding agent, various polymers, a bulking agent, etc. — one sort — or 
two or more sorts may be combined and you may add. 

[0073] As for the polyacetal resin constituent of this invention, the particulate matter and formaldehyde 
inhibitor of polyacetal resin should just live together. "Coexistence" means making an inhibitor exist near the 
particulate matter of polyacetal resin among this specification. As the approach of desirable "coexistence", the 
method of making an inhibitor adhere to the particulate matter of polyacetal resin, especially stable polyacetal 
resin, or the particulate matter and powder-like inhibitors of polyacetal resin (powdeMike masterbatch etc.) are 
added or mixed, and the approach of using as powder-like mixture etc. is included. For example, knead ** 
polyacetal resin (the coloring agent may be included) with the extruder of one shaft or two shafts, and it is 
extruded, the approach of carrying out addition mixing of the particulate matter of an inhibitor, after preparing a 
pellet (it sprinkling), the method of making an inhibitor adhere to the pellet of ** polyacetal resin by spraying 
etc., and ** — with the pellet of polyacetal resin (a coloring agent may also be included) once The pellet 
(masterbatch: a coloring agent may also be included) containing an activity inhibitor is prepared separately, and 
the approach of carrying out specified quantity mixing (dilution) of both etc. can be adopted. An inhibitor may b 
made for mixed liquor with them to adhere by spraying etc. in the approach of the aforementioned ** using a 
solvent or a dispersant as occasion demands. In preparation of the constituent used for mold goods, if the 
particulate matter (for example, particulate matter which ground a part or all of polyacetal resin) of the 
polyacetal resin which is a base, and other components (inhibitor etc.) are mixed and melting kneading is carriei 
out, it is advantageous to raising distribution of an additive. 

[0074] At the time of the activity as which the stability of polyacetal resin is required, especially, the polyaceta 
resin constituent of this invention can reduce the storage as a raw material, transportation, or formaldehyde 
generating at the time of handling, can control notably generation of the formaldehyde by oxidization or a 
pyrolysis of polyacetal resin etc. in a molding processing (especially melting molding processing) process, and 
can improve work environment. Moreover, adhesion (mold deposit) of a decomposition product etc. in metal 
mold and extraction of the decomposition product from mold goods are controlled notably, and many problems 
at the time of fabrication can be solved. Therefore, the resin constituents of this invention are approaches, 
such as the shaping approach of common use, for example, injection molding, extrusion molding, compression 
molding, blow molding, a vacuum forming, foaming, rotational casting, and gas injection molding, and although 
various mold goods are fabricated, they are useful. 

[0075] The polyacetal resin mold goods of this invention which consisted of said polyacetal resin constituents 
contain the formaldehyde inhibitor, and there are very few formaldehyde yields. For example, in dry type 
(constant temperature under a desiccation ambient atmosphere), the formaldehyde yield from the polyacetal 
resin mold goods generally marketed is about [ 2-5micro /per two ] g the surface area of 1cm, and is about 
[ 3-6micro /per two ] g the surface area of 1cm in wet (constant temperature under a humid ambient 
atmosphere). Moreover, even if it controls a process condition, it is difficult to obtain the mold goods below 
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surface area 2.5microper two g in wet (constant temperature under a humid ambient atmosphere) in dry type 
(constant temperature under a desiccation ambient atmosphere) below surface area 1.5microper two g. [ of 
1 cm ] [ of 1cm ] 

[0076] on the other hand, the polyacetal resin mold goods of this invention — dry type — setting — a 
formaldehyde yield — below surface area 1 .3microper two g (about [ 0-1 .3micro ] g) of mold goods — desirable 

— 0-1 .Omicrog — it is about [ 0-0.8micro ] g still more preferably, and is usually about [ 0.01 -0.8micro ] g. [ of 
1cm ] moreover, wet — setting — a formaldehyde yield — below surface area 2.3microper two g (about [ 0- 
2.3micro ] g) of mold goods — desirable — 0-1 .5microg — it is about [ 0-1 .2micro ] g still more preferably, and 
is usually about [ 0.01 -1 .2micro ] g. [ of 1cm ] 

[0077] In addition, the formaldehyde yield in dry type can be measured as follows. 

[0078] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-50cm) of the mold goods is put into a well-closed 
container (capacity of 20ml), and it is left at the temperature of 80 degrees C for 24 hours, then, the inside of 
this well-closed container — water — 5ml — pouring in — the amount of formalin of this water solution — JIS 
K — a quantum is carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per 
surface area of mold goods (mug/tm2) is calculated. 
[0079] Moreover, a wet formaldehyde yield can be measured as follows. 

[0080] After cutting polyacetal resin mold goods as occasion demands and measuring surface area, the suitable 
amount (for example, extent set to 2 the surface area of 10-100cm) of the mold goods is hung and sealed on 
the lid of the well-closed container (capacity 1L) containing 50ml of distilled water, and it is left at the 
temperature of 60 degrees C in a thermostat for 3 hours, then, a room temperature — 1 hour — leaving it — 
the amount of formalin of the water solution in a well-closed container — J IS K — a quantum is carried out 
according to 0102 and 29 (term of formaldehyde), and the formaldehyde yield per surface area of mold goods 
(mug/cm2) is calculated. 

[0081] A numerical convention of said formaldehyde yield in this invention is [ in /mold goods /of the 
polyacetal resin constituent containing the additives (the usual stabilizer, release agent, etc.) of common use / 
not only /not only /the mold goods of an inorganic bulking agent and the constituent containing other 
polymers ] applicable also about the mold goods (for example, a multi-color molding article, covering mold 
goods, etc.) with which most front faces (for example, 50 - 1 00%) of the mold goods consisted of polyacetal 
resin, as long as polyacetal resin and an active hydrogen content compound are included. 
[0082] The mold goods of this invention are suitably used as the components and a member of the mechanism 
elements (active parts, passive component, etc.) of the automobile field, or the electrical and electric equipmen 
and the electronic field, building materials and the piping field, daily necessaries (life) and the cosmetics field, 
and a medical field (medicine and the therapy field), although it is usable for any applications (for example, the 
knob as bicycle components, a lever, etc.) from which formaldehyde serves as evil. 

[0083] More specifically as a mechanism element of the automobile field, the mounted electrical and electric 
equipment and electronic parts, such as electric system components, such as interior parts, such as an inner 
handle, a FEERU trunk opener, a seat belt buckle, an assistant lap, various switches, a knob, a lever, and a clip, 
meter, and a connector, audio equipment, and a car navigation device, the components in contact with the 
metal represented by the carrier plate of a window regulator, door-lock actuator components, mirror 
components, windshield-wiper-motor system components, the components of a fuel system, etc. can be 
illustrated. 

[0084] the electrical and electric equipment - an electron — a field — a mechanism element — ****** — 
polyacetal resin — mold goods — constituting — having — and — a metal — a contact — a large number — 
existing — a device — components — or — a member — [—for example, — a cassette tape recorder — etc 

— audio equipment — VTR (video tape recorder) — eight — mm — video — a video camera — etc. — video 
equipment — or — a copy machine — facsimile — a word processor — a computer — etc. — OA (office 
automation) — a device — further — a motor — a spring — etc. — driving force — operating — a toy — 
telephone — a computer — etc. etc. — being attached — a keyboard — etc. etc. — ] — etc. etc. — it can 
illustrate . Specifically, a chassis (base), gear, a lever, a cam, a pulley, a bearing, etc. are mentioned, 
furthermore, the light and the magnetic media components (for example, a metal thin film mold magnetic tape 
cassette, a magnetic disk cartridge, an optical magnetic disk cartridge, etc.) with which at least the part 
consisted of polyacetal resin mold goods — it can apply to the metal tape cassette for music, a digital audio 
tape cassette, 8mm video tape cassette, a floppy disk cartridge, a mini disc cartridge, etc. in more detail. As an 
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example of light and magnetic media components, tape cassette components (the body of a tape cassette, a 
reel, a hub, a guide, a roller, a stopper, lid, etc.), disk cartridge components (the body (case) of a disk cartridge, 
a shutter, clamping plate, etc.), etc. are mentioned. 

[0085] Furthermore, the polyacetal resin mold goods of this invention are used suitable for extensive life 
relation components, makeup relation components, and medical relation components, such as an electrode 
holder of building materials and pipe fittings, such as lighting fitting, fittings, piping, a cock, a faucet, and toilet 
peripheral-device components, stationery, a lip cream and a lip stick container, a scrubber, a water purifier, a 
spray nozzle, a spray container, an aerosol can, a common container, and a hypodermic needle. 
[0086] 

[Effect of the Invention] Since the particulate matter and formaldehyde inhibitor of polyacetal resin live 
together, the polyacetal resin constituent of this invention can reduce the activity process in which the stability 
of polyacetal resin is required especially storage, transportation, or formaldehyde generating, in a handling 
process, can control notably generation of the formaldehyde by oxidization or a pyrolysis of polyacetal resin etc 
in a molding processing (especially melting molding processing) process, and can improve work environment 
greatly. Generation of formaldehyde can be remarkably controlled by little addition, and the stability of 
polyacetal resin, especially thermal stability can be improved. Moreover, extraction of the decomposition 
product from mold goods and heat deterioration are controlled notably, and the quality and the moldability of 
mold goods can be improved. 
[0087] 

[Example] This invention is not limited by these examples although this invention is explained more below at a 
detail based on an example. 

[0088] The polyacetal resin and the active hydrogen content compound which were used in the example and 
the example of a comparison are as follows. 

[0089] 1. Polyacetal resin (a-1) : in the polyacetal resin copolymer polyacetal copolymer 100 weight section, it 
carried out as an anti-oxidant by the pentaerythritol tetrakis [3-(3, 5-G t-butyl-4Hiydroxyphenyl) propionate] 
0.3 weight section, melting mixing of the melamine 0.05 weight section, the 12-hydroxy calcium stearate 0.1 
weight section, and the ethylene-bis-stearylamide 0.2 weight section was carried out with the twin screw 
extruder as a stabilizer, and it prepared at the pellet type. 

[0090] (a-2):To the polyacetal resin copolymer polyacetal copolymer 100 weight section, it is an antioxidant. 
The pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-hydroxyphenyl) propionate] 0.1 weight section, As a 
weathering (light) stabilizer, two sorts (the 2-[2-hydroxy-3 and 5-screw (alpha and aipha-dimethylbenzyl) 
phenyl] 2H-benzotriazol 0.4 weight section and the screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate 0.2 
weight section), As a stabilizer, melting mixing was carried out with the twin screw extruder, and the melamine 
0.03 weight section, the 12-hydroxy calcium stearate 0.1 weight section, and the ethylene-bis^tearylamide 0.2 
weight section were prepared to the pellet type. 

[0091] (a-3): Polyacetal resin copolymer (the Asahi Chemical Industry Co., Ltd. make, "TEN AKKU C4520") 
(a-4): Polyacetal resin homopolymer (the U.S. E. I. du Pont de Nemours& Co. make, "Dirline 500P ") 
(a-5): To the polyacetal resin copolymer polyacetal copolymer 100 weight section, it is an antioxidant. The 
pentaerythritol tetrakis [3-(3, 5H3 tH)utyl-4-hydroxyphenyl) propionate] 0.1 weight section, As a weathering 
(light) stabilizer, two sorts (the 2 -[2 -hydroxy -3 and 5-screw (alpha and aipha-dimethylbenzyl) phenyl] 2H- 
benzotriazol 0.4 weight section and the screw (2, 2, 6, and 6-tetramethyM-piperidyl) sebacate 0.2 weight 
section), As a coloring agent, the PL-D4741N red [0.5 by Dainichiseika Colour & Chemicals Mfg. Co., Ltd.] 
weight section, As a stabilizer, melting mixing was carried out with the twin screw extruder, and the melamine 
0.03 weight section, the 12^ydroxy calcium stearate 0.1 weight section, and the ethylene-bis-stearylamide 0.2 
weight section were prepared to the pellet type. 

[0092] (a-6):To the polyacetal resin copolymer polyacetal copolymer 100 weight section, it is an antioxidant. 
The pentaerythritol tetrakis [3-(3, 5-G t-butyl-4-ftydroxyphenyl) propionate] 0.1 weight section, As a 
weathering (light) stabilizer, two sorts (the 2-[2-hydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyJ) 
phenyl] 2H-benzotriazol 0.4 weight section and the screw (2, 2, 6, and 6-tetramethyl-4-piperidyl) sebacate 0.2 
weight section), As a coloring agent, the seven A123N dark blue [0.5 by Dainichiseika Colour & Chemicals Mfg. 
Co., Ltd.] weight section of PL-D, As a stabilizer, melting mixing was carried out with the twin screw extruder, 
and the melamine 0.03 weight section, the 12^ydroxy calcium stearate 0.1 weight section, and the ethylene- 
bis-stearylamide 0.2 weight section were prepared to the pellet type. 

[0093] (a-7):To the polyacetal resin copolymer polyacetal copolymer 100 weight section, it is an antioxidant. 
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The pentaerythritol tetrakis [3-(3,5^G t-butyl-4-hydroxyphenyl) propionate] 0.1 weight section, As a 
weathering (light) stabilizer, two sorts (the 2-[2Hiydroxy-3 and 5-screw (alpha and alpha-dimethylbenzyl) 
phenyl] 2H-benzotriazol 0.4 weight section and the screw (2, 2, 6, and 6-tetramethyl-4-Diperidyl) sebacate 0.2 
weight section), It carried but by the acetylene black 1.0 weight section as a coloring agent, melting mixing of 
the melamine 0.03 weight section, the 12-hydroxy calcium stearate 0.1 weight section, and the ethylene-bis- 
stearylamide 0.2 weight section was carried out with the twin screw extruder as a stabilizer, and it prepared to 
the pellet type. 

[0094] 2. Active Hydrogen Content Compound (B-1): — Allantoin (B-2): — Mix Polyacetal Copolymer with a 
Formaldehyde Yield of 250 Ppm and 5% of the Weight of Active Hydrogen Content Compound (B-1), and Carry 
Out Melting Mixing with Twin Screw Extruder prepared masterbatch pellet (b-3): — the masterbatch pellet (b- 
4)allantoin dihydroxy aluminum (Kawaken Fine Chemicals Co., Ltd. make) which carried out melting mixing and 
which mixed the polyacetal copolymer with a formaldehyde yield of 250 ppm and 10% of the weight of the active 
hydrogen content compound (b-1), and was prepared with the twin screw extruder 
(b— 5): IB nitrogen (iso butylidene diurea) (Mitsubishi Chemical make) 

(b-6):CDU (2 -oxo — 4-methyl-6-ureido hexa hydro pyrimidine) (product made from Chisso Asahi Fertilizer) 
(b-7):Holum nitrogen Two-mol powder (Mitsui Chemicals, Inc. make) 
(b-8):Holum nitrogen Three-mol powder (Mitsui Chemicals, Inc. make) 

In addition, in the example and the example of a comparison, about the yield of the formaldehyde from dry type 
and wet mold goods, it is the following, and made and evaluated. 

[0095] After putting the resin sample of ten [formaldehyde yield from mold goods in dry type] test pieces (the 
total surface area of about 40cm 2) into the well-closed container (capacity of 20ml) and heating within a 
thermostat at the temperature of 80 degrees C for 24 hours, air cooling was carried out to the room 
temperature, and 5ml of distilled water was poured in in the syringe, the amount of formaldehyde of this water 
solution — J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and it 
calculated as a formaldehyde gas yield per two (mug/cm2) the surface area of 1cm. 

[0096] After hanging and sealing the test piece (100mmx40mmx 2mm; the total surface area of 85.6cm 2) whicf 
excised and obtained four sides from [formaldehyde yield from wet mold goods] plate-Hike mold goods 
(1 20mmx1 20mmx2mm) on the lid of the bottle made from polyethylene containing 50ml of distilled water 
(capacity 1L) and leaving it at the temperature of 60 degrees C in a thermostat for 3 hours, it puts at a room 
temperature for 1 hour, the amount of formalin of the water solution in the bottle made from polyethylene — 
J IS K — the quantum was carried out according to 0102 and 29 (term of formaldehyde), and the formaldehyde 
yield per surface area of mold goods (mug/cm2) was computed. 

[0097] The active hydrogen content compound was added and sprinkled with the rate shown in Table 1 on the 
polyacetal resin 100 weight section of an example 1 -3 various pellet types. Using this pellet constituent, with 
the injection molding machine, predetermined mold goods were fabricated and the formaldehyde yield from moh 
goods was measured. 

[0098] The piece of shaping was produced like the example 1 except using at a rate shown in Table 1 as 
polyacetal resin of an example 4-5 pellet types as (a -2) and an active hydrogen content compound (b-1) (b-; 
(b-2). 

[0099] A result is shown in Table 1. 

[0100] 

[Table 1] 
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[0101] In the example, generating of formaldehyde can be effectively controlled so that more clearly than Table 
1 . 

[0102] At a rate shown in six to example 12 table 2, the test piece was produced like the example 1 using the 
polyacetal resin and the active hydrogen content compound of various pellet types. 

[0103] The test piece was produced like the example 1 except using an example 13-15 coloring polyacetal 
resin, and an active hydrogen content compound at a rate shown in Table 3. 

[0104] Using the polyacetal resin shown in one to example of comparison 4 table 2, it fabricated with the 
injection molding machine and the test piece was produced. 

[0105] The coloring polyacetal resin shown in five to example of comparison 7 table 3 was fabricated with the 

injection molding machine, and the test piece was produced. 

[0106] A result is shown in Table 2 and 3. 

[0107] 

[Table 2] 
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[0108] 
[Table 3] 
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[0109] Compared with the example of a comparison which does not contain a formaldehyde inhibitor, generatir 
of formaldehyde can be effectively controlled in the example which contains the various active hydrogen 
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content compounds of this invention as an inhibitor so that more clearly than Table 2 and 3. Moreover, the 
depressor effect of formaldehyde generating in the presentation of polyacetal resin is not influenced. Moreover, 
compared with the example of a comparison which does not contain a formaldehyde inhibitor, the resin 
constituent of an example can control generating of formaldehyde notably about the case where the polyacetal 
resin containing a weathering (light) stabilizer is used. 

[0110] If the polyacetal resin constituent of this invention, the control approach of the formaldehyde of this 
invention, or the approach of fabricating said polyacetal resin constituent is used from the above result, while 
work environment is greatly improvable, the quality and the moldability of mold goods can be improved. 



[Translation done.] 
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x;i/) yntf^-^-h] , h UxfI/>^U =3 — — fcf 
X [3- (3 - t - 5 - 4 - fc HP + 

^^oi-JU) ypft^-h] , n -^"^^xvJl/- 3 

5» - (4' . 5 ' -i^- t -y^ji/^^y-ji.) ^ntr* 

^ h» n -^-^ ^^->;i/- 3 - (4' ~tFP*y- 
3 ' , 5 ' t - 7^)V*7 3lJ—M 7 p nW- 

xf7U;^-2- (3, 5 t -y^;i/-4 - 

-3, 5 ->?- t 4 - t KP*^>^* 

x^^-h, 2-t-y^;u-6- ( 3 - t - y - 

5-^^l/-2-tFD^y^>yJl/) _ 4 _^^ ;l/:7 
x n JIT 2 U N , N ' -^^it^^U>b*^ 

( 3 , 5 - is - 1 - ^^JU -4-tFD^y-tFPy 
40 >^V^ K) , 3, 9-tfX {2 - [3 - (3 - t 

f;i/-4-tKP*v-5-^^7iZJW yatft 
-)U3-*z/] -1. 1 - is *^)\,JL=F)V} - 2, 4, 
8, 10-Th7^ + fXt°a [5, 5] ^>t^ >, 
4, 4' -^^b'X (3-^«-6-t-7^7x 
;W , 1, 1, 3-h»J7 (2-^W-4-tH 

[Q 0 2 8] 75>*iftB±«tH 7xrjhl- 
t7^J1^7$ >, 7xZJl/-2-t7f Jl-7ry, N, 
5tf N ' -y7xZJb- 1 , 4 - ^ x ~ U>^7^ > 4 N- 
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y7^>;4, 4'-^(a, o-y^JK>yJW 

[0 0 2 9] U >*«ftRih#Jttt, hU-YV 

X/ -JU^x-Jl^x^T-f K y7x-JKV7yil/ 
*X7r-f 7xZjl/y>fyTyJI/*X7 7'1' K 
2, 2-*^l/>tfX (4, 6 -v 5 - t -^l/7i- 
t^W^77^fh, 4, 4' -7>Ur>h'X 

(3 -*7)V- 6 - t - 77 )V7 yMJf'>;P 
*777<K hUX (2, 4-^- t -77)V7 x- 
M ^77<h, hUX (2-t-^;U-4-^^ 
)V?3L-)V) i^7,yy^ K hUX (2, 4 - ^ ~ t ~ 
7^1/7x"A) ^777-f MJX 
^7i-W ^X77^fh; ex (2-t-yfJl/7i 
XJIO 7x — Jl/*XT7 r*i K hU7 [2- (1, 1- 
y^^^Dt'JW -7jl~)1>] frxyT-t K MJX 

[2, 4- (1, 1 -v^^l^QtfJl,) -xx~;i/] 
*X77i'h, MJX (2 -y^P^yJI/7xrjI/) 

*x:77-fK hux (2 - t -77)V- 4 -xxx^ 

7xXW *X77< h^£©*X77^Kft^ S. 
tXh UX5 1 WX7^ >, hU^Dfcf^X7>fX h 
U^^X7^ >, h'Jy^D^yW7 7^ >, 

vXx~ jutf-ji^xx^ >, 7 'J JU^^x— JU^x^ 

>T h'J7xZWX7^X W7xrikp- 
7ZyJl/*X7^ >, p -7ZyJby7xr^7js77^ 
X p - M J )li<>7 -c.-)lfrxy ^ >, y-p-7Zy 
;i/^xn;i/7^xx^ >, y-p-h'J^7xzMX7 
^ >, hU-m-7$;7x-Jl/*X7>fX h U - 
2, 4-y^«7xlMX7^X MJ - 2 , 4, 

6-hu ^Ji/Xx-ji^xx^ >, h'J-o-KUJi/ 

^X^X h'J-m-MJWX7^>, h U - p - 
h'JJ^X7>C>, h'J-o-7XyWX7^X h 
U — p-7-yJl/^77^ >v 1, 4-t'X (^^x- 

[0 0 3 0] kHo + />*BftBjl:ai:li 
2, 5->?- t -r/^Jl/t: + ; >ft£*^*ti 1 * 
/ 'J >*Hftl»il:3Wfctt, «*tf, 6-Xh + y-2, 
2, 4-h'J^^^-l, 2-ytFP + / l J>/^^ 

[0 0 3 1] iin6©ifc-ft»Jhatt-ax»4— «6Jl±#f 
'[0 0 3 2] »*Lt»»flsRF±»^tt, 7x;-JHi 



(5) ftBBTl 2- 4 4 7 6 9 

1t>^^-^-hfX [3- (3, 5 -v- t -~?7)V- 
4-kFD^>7x-JH ^DW*-h] tzH (DC 

2- io7Wl'>yt-il/-h:7 [3- (3, 5-v-^ 
«Ci-i 4 - t F D + ->7iZJW ^Dt°t 
*-H hUxf 1/>^U3-JI/-K7 [3 

- (3 - t -77)V- 5 - *3=J1/- 4 - t FD + y7x 

7)V*r\s>i?it — )V-\±7s [3- (3, 5-y-^C 

3- 6 7)V*)V- 4 - t Fp*^>7xXJH yn fcf:**— 
10 M ; MAtf, y»J-trU>hUX [3- (3, 5->>- 

t-7^-4-tFo^y7xZJ» ^Dtf*^ — 
h] &£(0Ci.a7JI/A>h l J*-^-li7 [3 - 
(3, 5-y-»gC 3 - 5 7J^iK4-tFD^y7 
x-;|/) ^Dift^-F] ^>^XUXU h 

— JUt- F7^X [3- (3, 5 t -X'^JI/- 4 - 
LFP*y7xZJl/) -futt^—b] J4£©C < - 8 7 
M>7h7^rF7 + 7 [3- (3, 5-v-# 
IKC 3 -e 7)l*)l- 4 - b K D^y7xxW ypfcf* 

^ [0 0 3 3] 2in60Hfl:B&±ai4*aTXJ4-«JK± 

^-^wib i o oiis^»bT, o. 01-5 mm 

SB, ff^b<ttO. 0 5-2. 5SSSB, WKO. 1- 

[0 0 3 4] (WHaHJfcSfeftiWiibTtt, W) FU7y 

(n) ^T — v>it%m, (A) 
li, (X) #U75hm (*) 

(U) *«7^3Hi/ : ey JJIBfc&xxxJl^-^Stt* 

«k 010 7== Mb*«&2***wr&;hs. 

[0 0 3 5] (-f) h U 7^>flS^*fctt, ffittTK^M 
(#y*_frf, -OH, -SH, -NH2 

<, 7a;F'J7v?>Mifr '>T3?;HBR3»ft:a£^ 

^ ir^n^o 7s;hU75;>w#i:*^m 09* 
tai£<Dif7±^ >«3U4*n *^>3a4 

[0 0 3 6] (a) ^7x^Mt^3t~*4, MAtf, 
7/y7Zy>^sn§ fl 
[0 0 3 7] (A) 7$7iii:H ^J^7^ft F 

7^>»iib, *y^>mm, #7=.*j>mni3iE<Dfi 



(6) 

9 

IBB. ^7^>*^tra***»IBT?*0, ;^5>JSJ 

[0 0 3 8] (x) #U75 KWBlCtt* ^-<0>3, 
±-fn>4-6, t-f D>6, -^<D>6-6, 
>6-l 0, HD>6-12, t<D>12W^n 
e><7)#fi^«J («*.fcf, t^n>6/6-6/6-l 
0, t-f P>6/6-12 4 t^fP>6/ 6-6/6- 10 
1 0/1 2&£) ^StlS. 

[0 0 3 9] (*) U*) J^U^JSKXH-fOR 

i^LTHen^*!^ («*fc£, !£-^7 5 Ftt 
1 . 4—1 0 5 U ^Jl//#U T — 1 g(7)# U £ -7 

[0 0 4 0] (^\) N- h'-;WW>87a KXtt* 
(7)M#*CDa^#:t3^. N-ezMM7^ H, N — ^ 
tfx;i/7iz b75 h\ N-^Jl/tfx^Tiz h7 5 
£ 6 IK £ fi£ < <t fe ~«<z> n - t?x;v* > 

fcL 1#S¥8 - 3 1 1 3 0 2-^ii^lC^$n 

[0 0 4 1 ] (h) *U7J^1/>^ , J3-;WIH 7 

Dhf ly>^U n — Jl/, 5" h7X?l/>yy 3 — JU&£0> 
C 2 - 6 7;i/*U'>^iJ n-JU^i:) CD 50 

[0 0 4 2] (?) ^tt7J^-j^»gXXfiK: 

teHftfBxX^JKZ)?-^ ^flfiTJlO — )V<D'Ptl< 1 

*«7J^-;«8xxf;^£^§Sn§o SftSEB 
ffimtVTte, ^7'U>i, ^^U>K> 5'JXf> 

u y^)im, '5 u ^ h*u-r >m. ^5 b^u-r 
tt, 'jyi/>i, x'jt^f7'j >i^t^Cio-3o^ 

/ y;Uh! h-^^if(7)C2-6^«7;i/3-jUfj:<H 
i«ffiffi-e#5o WExxr^oeitbTii 4/U-bU> 



^K^l 2 -4 4 7 6 9 

^>^xux ! J h-;i/ ; ty^A k ^-is)4if©^>*xu 
xuh-MtyxxfJk itii^yxxTiK^t 

J^f-K VJH:^> : tyXT7l/-h, VJUt^> 

xXfMtfh'JxZrA- ; yjl/tf h-Jl^y* Xf7U 
- K y;utr I — Jl/^y K VJi^t>-;^y 

^fB^y«gteKx^x;utcM^t-^^x^?jufe^^ 

[0 0 4 3] pj) ^«7Ji/xi-;i/^y igffi5^xxT*;i/ 
txiattiiit^xxf^x^^iicn # 

1 - 2 0 4 9 4 9#4i*Rtf«FB!¥ 3 - 2 4 7 6 4 
7 ^$gft if £fS« 2 tiTt^xxfMWJ: 

[0 0 4 4] (*) »>l/^>ft^t:H ^u^>^-& 

[0 0 4 5] OW 7 5 KftAWKtt, BKlR^y*^ 

16 Xtt 5**^ 7> : tx7 (7>^EX7 7 tK) > 

iBSS : Ey75>XBy75X *^^^il^y7 
5 >X^y75>d:^bM$n^)75 K 
^^n^>o Mffi75 Hfc*»0>*tt«£LTtt, x-d> 
g?75h\ 3A«75H, 7vh!>i75K -fc;t-> 
>i75H, ^7X>175 b\ XT7'J^f7'J>l 
7 5 h\ Xt7UMK>875H, Xfl/>y7 5 
>-yXf7'J>S75h\ -\^~tMfPl/>>?75>- 
^f7U>S7 5H, Xfl/>y75>-ytH'> 
K75h\ xfl/>y75>-yxM87=F, +/ 
U l/>y75 >-yxMl75 ^ (^yUU/y 
7 5 >-7nt7U >^7 5 F) t;t>/>i7 5 Eifi 

[0 0 4 6] #U7ti?- JI/»Btt, 7JWJ^iXtt 

f47JI/*»J±a&« {Vif^zsVJ** ^il/y^AX^/t 
U^Aftii) (*J^>8AIt) ;*Bft«; 

CaO, MgOftifO^JRKft* ; C a C0 3 , MgC 

[Q 0 4 7] MIE*;i/3B>»4I*:lllJ«"rs*^3S>St 
ITU »**l — 3 6S«OfaiPXtt^ft|0BllfiK* 
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IBI»tt*^#>K4: ITU KM. IS 

>m* zr7v>m* 75*y>i, ^"\x>&, uy* 

y-t , J>S?, -fen^>lL ^>*>ft % ;*Uv>K, ir 

tf^;U#>K v'il^K, VD>gL 3A^7 

[0 0 4 8] MB#U7t*-JHIBH 

[ 0 0 4 9] H« Ofe) ftJEHfcHu (a) ^WhU 

7r/-^JMfc-&«K (b) ^>77x;>^fe 

(c) ^Sfc^^X- h#{fc<&«K (d) *s7J?9 
'Jlz-hM^f, (e) ->a^S7z'JFSft^ 
(f) t>^-HT^>^^^l^^7 t ci:^^cfcO^^^ 

(a) ^>V'h'J77-;Hft^ai:lTit 2- 

(2' - + -^5=-;1/^jcX;U) ^>\/b 

'J7 7-Jk 2- (2' + , 5' - i? 

~ t - 7^)ly xx;U) s<>V b U7 7-Jk 2- 

(3, 5 -v- t — 7 ^ Jl/- 2 - k FD^y7x-^) 
^>7hU77Hk 2- (2' - + , 

5' -y-^V7S^7x-;W h U 77-JK 

2- [2-hKP + y-3, 5 -t*X (a, a-i?*^ 
)V^>i>)V) 7xZJH ^>7h'J7V'-jk 2- 

(2' - tHD+y-4' -t^N + y7xrjW ^> 
7h'J7 7- t'OOtHP* > 7 h'J7 

7-;m («Atf, tKD + s/;Hfii7U-^Mf 
t§^>7hU77-^i) , (b) ^>7xxy>i£ 

ft^iiLTH 2, 4-ytFD*^>»/7i; 
>, 2-t h + yA>77x/X 2 

-t:FP^y-4-t^ h*S"<>7:7x y >, 2 - k 
H □ + y - 4 ~ K t y x ^> 7 7 x y >, 2, 

2' -ytFP^y-4-^h+y^>77xy>, 
2, 2' -ytFP + y-4, 4' -y7h + y^>7 
Xxy>, 2-tPP + ->-4-^^y-5-7W 
^>77x;>, 2-hFP^y-4 -^" + 5y^>> ? ;i/ 
'<>7:7xy k HP*y;«t*^>77x; 

>*, (c) »Sl^>7x- hS^ibTH p 
- t - 7 r W7x-ji/ij-u ->u— K p-^^ju^x 



(7) t^UfWl 2- 4 4 7 6 9 

— JUJ-U z/U- hfti:(D7;i/+JI/7xrMU ->ly— h 
St. (d) ->7/7iMJ l/-h*fc**tlTtt, 2- 
X^JU^\^iy;i/- 2 - ->7/ - 3 , 3-y7xz^7^ 
<JU— K IfJl/~2-y7y-3, 3-y7xZ^7 
y* U U- t>ft<!:(Oy7yS^ty7xZ^7^ U U— h 
3S> (e) yxvS7zU KSHL£#j<h LTH N- 
(2-IfJI/7x-W -N ' - (2-Xh^y-5- 
t -7^1/7 xXJl/) vxL^K^7^h\ N - (2-X 
^7x-W — N ' - (2-Xh^>-7x-W 
10 K&iOg^IfiCii^nT^TfeJ: 
^7xn;i/S?^cH^wr^S/xL^^^7^ His ( f ) 

TSfc^U (4-7-fe K+V--2, 2, 6, 

6 -Thy^fJbtf^U fy>, 4 -Xx7D>f Jb^^fy 
-2, 2, 6, 6-fh7^^tf^»Jy>, 4-7^7 
^^^^-2, 2, 6, 6 h y^^Jl/k^U 
v*>, 4-^N^->-2, 2, 6, e-xh^^Ufcf 
^'JvX 4 -^>7-Y JUr^iy- 2, 2, 6, 6-^ 
h^^^JUfcT^U iy >, 4 - £y£ D^\^'>;i/^-^fy- 
30 2, 2, 6, 6 h^*g=-;utwj^>, 4-?xy 
*~>-2, 2, 6, 6 h ^^JUk^'J S?>, 4- 
^>^J!/^-=^'>- 2, 2, 6, 6-fh7^^bf^U 

4- (7xz;WJWt^JP**i/) -2, 2, 
6, e-rh^/f^tX'JyX b*X (2, 2, 6, 

6 h 4 - e^u ^-^if v— K e 

X (2, 2, 6, 6 -T- h 5 4 - k^U >?;l/) 

^o^-h, ex (2, 2, 6, 6-rh7^^-4 
-^•J^H 7y^~h, ex (2, 2, 6, 6 - 5^ 

h^y^;u- 4 - e^u -t/^-h, ex (i, 
^ 2, 2, 6, 6 -^>^y^;i/-4 -e^u i>M -k/\* 
k ex (2, 2, 6, 6 -tt h ^y^;ix- 4 - e 

<'JyW rl/7*l/- K 1, 2- ex (2, 2, 
6, 6-^ b^^^-JV- 4 - e^U S^^fy) m^ 7 
>, ex (2, 2, 6, 6 -rh7^5 1 ib-4-t 0 ^U 

fy;u) ^^it^^u>- i , 6 k ex 
( i -y 2 , 2, 6, 6 - ^ h-yy^ji/- 4 - e 

^'JvW 7^^.— h, hUX (2, 2, 6, 6 -x- h 
y*^)V- 4 - e^U i^;!/) ^>if>-l, 3 3 5 -h 
U ^7 Jl/^^S^l/— h7^«i:02, 2, 6, 6--^h^y^ 
40 JKf^'Jy>S) , XHS5^^»<75e^»J>?>R«fls:a 
(-3J\$mi?*^)l- 1 - (2-th*P^yX5 1 
-4-tFn + y-2, 2, 6, 6-fh7^» 

[0 0 5 0] JtEO<fc5&W« («) mffi-e 

"T^O^»^L<, (a) ^>^/ K 'J 7 7 — ;i/*ft'& 
tt. (b) ^>77xy>^t^, ( c ) t?S^^> 

\/x-h{fc^«, (d) *s7 jy&w-bmi&m. 

Rtf/Xfi (e) ->xl ^|g7x U KXfb^MCDHfit 
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»JH#»9:bir>. 

[oo5i] mm ot) ^^^jcd^sps«> # 

U7-fe^-;HIHBl 0 0«*«t#LTO. 01-51 

MSB o. o i-3aagB) , ffiKno. 

(«*tf, 0. 1-1. 5M«) 8#T»*. 

[0052] ffi^m&MtisTte, &mmmx\$mm& 
h*/ ens. a^tco^ 

«6h ^UU>»4, ^U/>*ifi, <V-f>KU> 

[0 0 5 3] spy 7**— ;MMlfc:*feJH 

tf, fte^ttwesB) t^rsi**^ *M7^rt 

[0054] mx\t, #u7t^- 

;«iooiisc^it, o. oi-5m«as. s? 

*Ktt0. 1-4111 2££0?£b<W:O. 3- 
3Sfig|$*IgT&£> 0 

[0 0 5 5] *»§8fc*^T, *3tft*nfc7RUT-fc^ 
[0 0 5 6] *56B^co4$fi«, WrtBailMffllSrjRUT-fe^ 

fp*as, mciim^ ltq«^ «ia. xiMMsaa 

[ 0 0 5 7 ] *UT-b^--;i/»J|Bt*fiFS 

[0 0 5 8] iig^iKi WAti, 7 ? 



CS) ^BB^l 2 - 4 4 7 6 9 
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;p*u>*3Si:i*cD««»38««jmbfcN-a»R* 

tf, N-*?;M^ N-X5^;i/#:&£(2N-Ci-6 7J!/ 

tf, SIOH* (Will bf^l^K e9l/7ft 

7*fkF, 7-tH7*ftH, -fvyfJI/7JI/fhH 

tt, 0.-6 7^^^0)8^ R*i*fV 
7^^7^TtKico#M^f$ MV^Ufyy 

#attt*t-&#THU 1 Xtt*R<Z)R#»tt3Wlfif^bTV^ 
T&J;<, nfi<D^^U>ia^^LT (n+1) fico^ 
**tt*«IS'&bT^Tt><tir^ (nte i EH±<&JHSrr?* 
s) o ttE#»*»'&*«*aftT?xfa— aei±fi*-&T 

£0 Ag* Wfl/>y^!/7, v^5 1 l/>h'J^l/7, h 
U *^U>5r h7-)l/7ft£Ofi$ft) iLTHtt^ 

[0 0 5 9] IffSl^fgHd ^ FiMH* (« 

[ 0 0 6 0] *»*^By ^7 C 2 - 6 y* 
BD ft if] Xttdti&ORSH* 

i75 K) , ^Sl/^l^JWt^ KI$WtS*M>S 
[Will 9HH*8, '^KKftB^t^AJI./U 

2-6 s*#;^>ffi] > x^c:n^>co^;i//x^ KS^WM 

7 ^ H (7P77>87-'JH, 7077>l7UV t c 

nil c 2 - e *;u2p>Kco>?C7 u-r k [^J^.tf, 

[ 0 0 6 1] 8Rtt»>U-f KtbTft S*t7th7^ 

«^ [yjuxfO^mm (Li, Na, Kftt^jgffl^i 

AS^JRS) , 7;U*U±«^Ktt (Mg, Ca, S 
50 r, BaSt©««S2AI*Ii|) . HXIXlBjK^ 



(9) 
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m^k (Cu, A g & if £ <Z)ifi) , J^ffia 2 Bfi££/Sii 
(Z nfc£i<0tt) , Affl»3 Bj^&Jlifi (A 1 , G 

a, i nft^toa) , mm3t4Bm&mm. (sn, p 

bftftOit) , J^»1SI8 J£&Mi£ (Fe, Co, N 
i , P d, P t iz££<DM) &t'(0l-4a (»l:2- 

[0 0 6 3]»l:»SL^i||«5KH**#tlt 7 

ajftfcO^TW:/** TDICTIONARY OF ORGANIC COMPOUND 
S Vol.1, p60(1965 EYRE & SP0TTISWO0DE-PUBLISHER 
S-LTD) j *#J«Tir*. 77>h<>^#ilT 

* <«*tf, l-y^Jl-ft, 3-y^;i/ft, 3-x^-;i/ 
ft, 5-y^;i/ft, i, 3 - syy ^;uft, i, 6-eyy 

^Ji/ft, 1, 3, 8-^;*^;l/ft, 

1, 3, 6-hU^f;i/#, 1, 3, 8-mj*?;m* 

&JRifi [7** 'JAM* (Si^lAlill) , 7JU 

*u±«&m«[ «M2Ai#ii) , i^ibs 
jsjh«4 bm^m^co^, mm^sm&mt 

77 > K>*H7^ft Fttin 
ft, Xte^CD7JHi — ;i/^1±ft&£) , 7^>h-f>£ 

SS^fbS-tt (7syix^^yiMft^ia 

, 7^> h*f >t-f ^y^S — JWt&taiiiDik&m 

fflT#^>o 77> h-T >O&«*(&Affr0»4:L>Ttt, 7 
7>K>yhFD^y7)^-^A, 7^>h-f>^ 
ODtFP + y7i^^A^WBTl 7^/X 
Xtt>f ^y***<bB"«^OElK*«1»i:LTtt, 7^ 
> N-f>V^^A-d 1 fcTDU \*>t})Vi£*i/U- bU 
£jW]tkT££« ff^l^Iffit 7^>K-f>> ? fc: 

[ 0 0 6 4] 7^>h-f><h2-trniJ F>-5-*JI/ 
3fi>»«i<&ffc^ttlC^>Ttt, 5 1 - 3 6 4 5 

3*4i«l*#IHT#* 7 5 > h -f > £*IS{47 ^ y tt £ 
OKJiS*J**JC^^iTtt. *#MBS5 2- 1 0 2 4 1 2^ 
4$ MPS 5 2- 2 5 7 7 1 ^iiffl, 4#^Bg 52-2 
5 7 7 2^tt«, #^BS5 2 - 3 1 0 7 2*»&$K, 4$ BR 
0S 5 1 - 1 9 7 7 1 ^«&£*£#HRT#*. 7^> h 

03 5 7 - 1 1 8 5 6 9^&*&<1:*#BBT#*. 7^> 
h^>R«*<Z)R»l*<D5i*«jt«»(c:#JISSftr, d 50 



WBB¥ 1 2 - 4 4 7 6 9 

ft, IftRtfd l*©^ftlT7*oTt)J:li. 

[ 0 0 6 5] 7 = v?>«ldte, R C (=NH) N H 
2 (RH **JK?\ 7;i/^JUS> 7S/JUa*«f. ) 
T*toSftS«**ffi*«tr75^>Stf«t<7)Ri»«c36« 
^£ft£„ 7^y>i0«igH #8RttT»oT&, IS 

7$;$T*smy>« (^7-^>SI«ft) fe^ 
Sft, ^7-^>«fcO^Tt), *©«littt, #aM*T 
&oTfc, l«T*ott)J;K INSItt75> ? >^tt, 
«*tf, 7^ S>>X»;«©W*#&£#**ftS. »S 

75^>> Xtt-tft if^Sft-5. 

[0 0 6 6] #*LV>£f7 — atR2f7-^> ' 
1ST* 4. itt^7^y>H -RiNC (=NH) N 
R 2 - (RiRtKRaJi, B — Xtt»3tCoT, 

lTt^Tt^^^<^;<, i»»caioi3--YX*ct4*»*ft*: 

Ri RI? R 2 n§ 7;i/*Jl/S <h Lift Ci-4 7 

[0 0 6 7] ffSbl«^7-y>I^l 5Mi 

?'Jay7 = y>, ft^U^y7^yX 
^U7fr>, 4-^fj^U3y7^yX 4, 4- 
/fU 3 7 S >UE) . t*itUM7-^>XI» 

7ZyX 2, 4 ->?-f ^ / /N°^A>K, 2, 4, 5- 

VS (=0) <Do%. 'J>U< tfe 1 OCD^^VS (= 
O) H^/i (=N H) TSgtL^t-irfe («ittf. 

^ y ^y-;^ ^ y ?7±z/> 

«, ^VJy/UF, <V7>/U >, 3Uaeift6(DN 
BtSlftft£) , YDZJW-yX ^^hn 

-;^7zy>a £co ill « ^ 7 - v >^t^(Dmm^, 

df#«*T*S, ME2f7-S?>jK<0*Ttt, ^'Jny 
7^^>xa^co^^£ft, *^^^Vy7^;^ ^ 

[0068] m«aett7X*^*-fb-&«itt. #awi4 2 

[ 0 0 6 9] ttl»|ffltt, »E?stt****^**ax 
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K x^;U 7^UU-K S.8tf-Jk 

* 4: l> 5 Sljft 

[0 0 7 0] ^X^ — AyfC^^T, Stt***#{fc; 

fifijAH 1-6 011%, £?£L<te 
2-5 011%, ££f;i#£L<fr;*3-3 OtI%gg 

[0 0 7 1] *U7-fe^—;MBIBJiariE«Kfe»SWES 

IIOOIMC^LTO. 0 0 1 - 1 OSMSB (#]*_ 
0. 00 1-511^) , »tL<H0. 0 1-3 

mmsb, s6i:»tL<uo. 02-2. ssstssft 

Tf*f3, 0. 0 2-1. 5iiSg^feoTfe^A 
[0 0 7 2] *S6W03KU7-k^-;i/»||gffl)«i»tctt, 

[0073] *»w<z>#u7 r ir^-;u»iBa*«i»a. * 



(10) J^piF 1 2 -4 4 7 6 9 

#U71r*-;M»llBG>-- *BXtt^«*»»bfc»«t 

[0 0 7 4] *«*©#U7"fe^— ;H»IBafli««, sK 

iSSinx (ttfcJMMtHini) in: 
£>^T, 2RU 7-fe^--Jl/»K©l6YtXtt»»«ia:i:t<fc 

#tti/£^ JEffij&J^ ^n-jsR», ^ 

[0075] »E#y7-fe^-;niiiiaj«*-r*rtsti 

ftTWK «AH — jR^miR$nTl>-5jRU7ir^ 
-^mii^^p a p^^O^;UA7^5^t: K984*tt, ij£S 

2~ 5 /x g^ST^D, MS (HfiSiHSfflaT) ^43 
^T, 1 c m 2 ^^c D 3 -6 u gilTfe^o * 

tC^^T*Mm 1 c m 2 ^fe 0 1 . 5/! gJ^T, IS 
(tlr^^^^Sl^T) ^4o^T, ^Mfi 1 c m 2 »fc 0 
2. 5 u g^T^Ip n p^f^^(!:«^?) 0 
40 [0 0 7 6] ^tltC^tUT, ^^B^c^^ij 7±$-)\sffl 

J5KJ^ffl(D*®|« 1 c m 2 ^fe 0 1. 3/xgJ£AT(0 — 
1. 3 /1 gig) , *F*L<«0— 1. 0»g, ^en 
ff^b<«0-0. 8 /i gS*T*0, a#, 0. 0 1 

-0. 8/igiftT*5„ ^fc> fiiCk:*HT, *;va 

7;i/^h K^^fi^0jo^p n p<Z)*MH 1 cm 2 ^fc^ 2. 
3 M g^T (0 — 2. 3 m gg«> , »*U<ttO — 
1.. 5/ig, S Skiff £U< tiO- 1 . 2/igS«Tft 
0, 0. 0 1-1. 2^gilT^ t 

50 [ 0 0 7 7] fj:^, $z:S"C0D^;i/A7Jl/xb 



(11) 
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[ 0 0 7 8] *U7'fe^-JHIHBrt»a* 1 ifcgKcfcO 

(Sfi 2 0ml) l:An, fflfl[8 01CT2 4P#Wift«-r 
uO«BSB(t»i:*S5m 1 SAL, -CD 
*gfSO*;!/Y'J>i$J I S KOI 0 2, 2 9 
Jkk7Jl^fcF<DW leflEoTSMU rtJBattSBflt 
3&0®*;UA7JU5rk HR£* Ug/cm 2 ) 

[ 0 0 7 9] Sfc, »itf<0*JI/A7^f t 

[0 0 8 0] U7iz*-JI/»JBflHBa«* &»fc:±0 
«J»fUT*S«S:ail3£L«:^ ^/S^&^jSMil; (« 
Atf, 10-1 00cm 2 tSSiS) 

*5 0m 1 **tffBB!«P» OMUL) Oll:flTtfT 

U >S£ J I S K0102, 29 *il/A7^ft: K 
CD9I) i:Sot^il, «^p a p^^S^^/i0cD7K;UA 20 
7JI/TtKSti Ug/cm 2 ) 
[0 0 8 1] *K^^fe^SflftlB*;i/A7Jl/^t: K«£ 

Mft m&ii* 5 0—10 0%) 3^*U7-fc^— 
[0 0 8 2] ^B^pEifaH ^J|/A7;i/5 :f h Hj&*W 

mm, • n*ftff<Dmmm& (mwi^&^^mwi a& 

£) . *»-E«#», B^p°n (£B) -{fctta^W* 

[0 0 8 3] ctD*#«Ktt, S»*»»©«*fiB5ai: 
ITU a >HJk 7x-x;l/h7>^t-^ 

[ 0 0 8 4] iM«f^f«SS 0 a piLTH #U . 



WW!*? 1 2 - 4 4 7 6 9 

Ua-^fc£<&*--x-f VTR (ti^^-x-y 

) . 8mmtrt Ifx** * 9 ft £0 b:^ 
Xttntf-«, 7r*^'J, 7-K:/o~tiit 
-> 3>lfa-^-&£©OA 0T:7-< X*- h*—> 

-Kfc£] fc 

-^wiBasaTrwjsRsnfcjKftixaft^^-f 7»a 

3EK:l¥Ktt, fXffl/i'Jl/T-^tyh, t^v^JU 
5 s ^7^ — "7 6 #-fe y K 8mmb*Ttf-7^t7 

7 D $p 3 pCDft#:M^ ITU f-^t7h3p a p (^-^ 
*ty U— ;k A:/, F, Q — ^ — , X 

[0 0 8 5] SSfc, *S5§H(D3RiJ7-fe^-;i/»l|gSt® 

ait Ra^s*, %a> ten, N-fu« 

A- □ *7K§§, xyi/-;XJk 7 7 c 

;u^-tt£©fl:«ia:*fe»«fli«a • ftttn««a • e^ 

[0 0 8 6] 

B*afnsf^jKas. Mai. 

Xt4!R»«f&ffc«l:S*jUA7JU5 f t KOtUSMl: 
*JPA7;i/?t K©*j«S:*L/<ttl«T#, #U7t^ 

fc , ffiKad^so^/Btt^affift^^bsiiSfcfflftij 

L, S5c^a n p<7)ffiM^^tt^|S]±T#^c 
[0 0 8 7] 

tciB^-r*^ *»w*4c:n6oiijfi«^<t oK«s*i 

4fca>T»4tt^o 

[ 0 0 8 8] Slft«*«trjCitttfl?ijT«fflLfc3R , J7-b^ 
-^»IBR^Stt****^«j4KToao-r*s. 
[0 0 8 9] 1 . sRU 7ir^-;i/Wg 
(a - 1) : tJkij 7-fe^-JU1§*||g=i# l J^- 
* , J7t^-j^^'J-?-i ooiiSfl:, ^{bK±SiJ 
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ilT^y^X'JXU h-Jl/Th7^7 [3- (3, 5 
-y-t-^-4-bFD^y7i-Jl/) ^Dh c t 
*-M 0. 3fiSSB, ^I^LT^7$>0. 0 5 
M&ffl. 1 2 - k K D*S/Xf7 'J >S*^>") A 0 . 
lfi*ffi, X^U>fcfXX^7U;l/7^ F0. 2SfiSE 

[0090] (a - 2) : #U 7-fc*-;Mtl&:3 # U ^ 

*U7t^-;^#UY-iooilgC[:, ttftttih*! 

ilT^>^X.'J7Uh-^fh7^X [3- (3, 5 

*-h o. isfiSB, mm ot) s«atLT2- 

[2-tFo^y-3, 5-b:X (a, a-SM^'* 
>v;i^) 7x-Jl/] 2 H-^>\/F ij 7V-)l>0. 41 
fiSS&tftiX (2, 2, 6, 6 -v- 4 - fcT 

T^7^>0. 0 3 IIS, 1 2 - h F D^yXf7 U 

7^F0. 21135^ -ttJfU«fc±0««lffl'&bT 

[0 0 9 1] (a- 3) : #U7-fe^—;WBIl3#U V 
- (JBftffilJjt («0 SL ^^v9 C4520J ) 

(a-4) : #U7**-;MtfJB**#UV- (*B 
5=^l^> (I*) 8* r5rjHJ > 500P j ) 

(a- 5) : *U7-fe^-;M»JB3 3j?iJV- 

<hLT^>^X'J7,Uh^fh7« [3- (3, 5 
-^-t-m-4-tFo^y7i-W ^Dt:t 

*-m o. lassR, inn («) 

[2 - t Fo^y - 3, (a, a-S?;*3\n^ 

>>W 7xXJH 2H-^>yh'J7V^0. 4M 
SUBRtftfX (2, 2, 6, 6 -v- b^^^Jl- 4 - fcf 
^'JyW tA^r-hO. 2 Sfi^Q-a, ^fe^J t L 
TPL-D4 7 4 1N1/7 F [*B»{fclH («) S] 
0. 5 113, UT*^ 5 >0. 0 3BSSB, 

12-kPD+^f7'J>8*J^!)A0. 1 MS 
SK, Xfl/>kX7f7UJV7$F0. 211^^, X 

[0 0 9 2] (a-6) : 3«»J7-fe^-;HIHB3#ijV 

ilT^>^xU7'JF^fh7n [3- (3, 5 
-y-t-^Jl/-4-t:FD ; ry7xXJW ^oW 
*-FJ 0. H4£ Gtt) ^SilT2- 

[2-kFn+y-3, 5-t:X(a, a - ^l/^ 

>v;u) 7xi« 2H-^>yhU7 , ;-ji/0. 4m 

*»&tffc!* (2, 2, 6, 6 -^F^^JU-4- t? 
TPL-D7A123 [*BSHfcIJB 



(12) 1 2 -4 4 7 6 9 
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(*) si o. 5 mass, ftsatLW5 = >o. o 

3MSB, 12-tFD^yXf7U>l*Jk>9A 
0. lSSSlL Xf l/>t^Xr7Ujl'75 FO. 21 

[0 0 9 3] (a -7) : #U7ir^-JU»Jlixi#U v 

<!:LT^>^I'JXUh-;i/fh7«[3 - (3, 5 
J0 -y-t-7 , fJh4-bFo^y7x-JW 7°DM 
*-h]0. ltM, H£ Ot) ft€JHtbT2-[2 
-kFD^y-3, (a, a- v^^Jl/^>Sx 

Ji/) 7xXJH2H-^>7h'J77Hl/0. 4II31 
Rtftf^ (2, 2, 6, 6 -T- 4 - tf^U 

t/^-so. 2mfig$(^-^, tfisiibtj 
•t^u>^^^^i. omfigB, statLt^75> 

0. 0 3 maS?, 12-tFD*'>Xf7'J>I^Jk> 
^AO. lSSgB, X5 1 l/>h:y;Xf7 l J^7^F0. 

20 

[0 0 9 4] 2. 8tt****{fr&* 
(b-1) :7^>F^> 

(b - 2) : ^JI/A7il/ft F§g£S2 5 0 p pm0^ 

ft (b-l) ££»^U -*Sff|fl«T«i*ig$bTWI 
fiU:*7X^-A^^l/^ F 
(b - 3) : $Jl/A7Jl/ft: F^ii2 5 0 p pm(D^ 
•J 7ir^-Jl/n#U^-i: 1 O11^0gtt**tSft 
Hr^ (b-l) <t£ffi^U — d#U«Tf»H»^UT 

(b-4) :77>F^>ytFD^y7J^zOA 

(b-5) : IBfl «V^'JT>y^l/7) (= 
(HO S) 

(b-6) : CDU (2 - ^ V - 4 - *^JI/- 6 
U-f K^^itA-f F a hf U ^ i?» y VMS 
(*) S) 

(b-7) : *jt/AfiJH 2=e;m» («o 
8) 

40 (b-8) : 3 (=#fk* (ft) 

8) 

«S^bO*H7)l/ft F^41C-3UT, 01T 

[0 0 9 5] [g^t^l D c &j(i^0^A7jl/ft F 
KiltlOfl (SSSiiR4 0 c m 2 ) CO^tflg 
&ffi«§§ (§12 Om 1 ) CA-tl, 8 0 

Us 8* 5m 1 |y'J >yi:raALL C tf)7]tf£?£CD* 
5tf JUA7Jl/7*fc Fft£, J IS KG 1 0 2, 2 9 



(13) 



WmW- 1 2 - 4 4 7 6 9 
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fcD^*J^7Jl^f t (/ig/cm 2 ) £ 

[0 0 9 6] [SSTO^^fflTii^^^jl/ATJl/^h K 
fg£S] ( 1 2 OmmX 1 2 OmmX 2m 

m) *>S 4 32£tf)[& LT»fctttfcJi (10 OmmX 4 0 
mmX2mm;iBSI98 5. 6 c m 2 ) £g^7j< 5 
Oml^MUxfU>fiI (MIL) <£>SfcffiT 
tfTffiHU fIfi*fl^I^MJg6 OrTSPtP^^ML^c 

U >4£ J IS K 0 1 0 2, 2 9 
7Jl/7tF©l) Kot^iL, J*»fi<B*fflWMi;fc 
0©*H7JI/fkH*ti (ug/cm 2 ) £|?|±iL 
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70 



* [0097] mmm i ~ 3 

Nttrojpu7-fe^-;uttt)ii i o o 

ffitt7k£^W{t£#5£m lC:^t-ilJ£T^□LTi;.5;L• 
[0 0 9 8] 9kffiM 4-5 
^Uv htt©*<J7-fe^-JW»BBi:LT (a-2) tj§ 
(b-1) tLT (b-2) Stf (b 
-3) t«aiCS-r«#Tffl^*£Jl^-. SUS^J 1 <h|S] 

[0 0 9 9] BjRSJElCSt, 
[0 10 0] 
[IS 1 1 



3E1 









1 


2 


3 


4 


5 




a-l 


a-l 


a-2 


a-I 


a-I 


(113) 


100 


100 


100 


100 


100 




b-1 


b-1 


b-1 


b-2 


b-3 


(Mass) 


0. 5 


0. 06 


0. 1 


2.0 


1. 0 




0. 5 


0. 06 










0. 1 


0. 1 


0. 1 














^^(w g/cm 2 ) 


0. 1 


0. 2 


0. I 


0.2 


0. 1 




0. 2 


0. 6 








M&(u g/cm 2 ) 


0. 3 


0.7 


0. 6 



[oioi] mi iow^moc mmm-e\tt)i> 

[0102] 3tffi0y 6-12 
[0103] ||%0y 13-15 



* [0104] tmm i-4 

50 [0105] Itttffl 5-7 

[0106] *g*£* 2 fttf* 3 

[0 10 7] 

[3t2] 

S2 









6 


7 


8 


9 


10 


11 


12 


L 


2 | 3 


4 


(SSS5) 


a-l 
100 


a-l 
100 


a-I 
100 


a-l 
100 


a-l 
100 


a-3 
100 


a-4 

100 


a-l 
100 


a-2 
100 


a-3 
100 


a-4 
100 


(MB3B) 


b-4 

0. 1 


b-5 
0.3 


b-6 
0.3 


0. 3 


b-8 

0. 3 


b-1 
0. 05 


b-1 
0. 05 










eSCtw g/cm 2 ) 


0. 1 


i 

0. 3 1 0. 2 


0. 2 


0. 1 


0. 1 


1.0 


2. 5 


2. 7 


2. 3 


2. 5 


g/cm 2 ) 


0. 2 


0.6 | 0.3 


0. 4 


0. 3 


0.7 


1. 1 


2. 6 


2. 8 


2. 9 


3. 0 



[0 10 8] 



[S3] 



(14) ftffiW- 1 2 - 4 4 7 6 9 

25 26 

S3 









13 


14 


15 


5 


6 


7 




a-5 
100 


a-6 
100 


a-7 
100 


a-5 
100 


a-6 
100 


a-7 
100 




b-1 
0. 15 


b-1 
0.15 


b-1 
0. (5 








g/cm 2 ) 


0. 2 


0.2 


0. 3 


2. 6 


2. 7 


3. 8 


M&(u g/cra 2 ) 


0. 3 


0.3 


0. 4 


2.7 


2. 9 


4. 0 



[0 10 9] *2Rtf*3«k0 9i'&rt*&J:3K:, *;i/A 



[0 110] ^l^^f>, *^bjco^U 



